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About the Pembina Institute

The Pembina Institute is an independent, citizen-based organization involved in environmental education,
research, public policy development and corporate environmental management services. Its mandate is to
research, develop, and promote policies and programs that lead to environmental protection, resource
conservation, and environmentally sound and sustainable resource management. Incorporated in 1985, the
Ingtitute’'s main office isin Drayton Valley, Alberta with additional offices in Calgary and Ottawa, and
research associates in Edmonton, Toronto, Saskatoon, Vancouver and other |ocations across Canada. The
Ingtitute’ s mission is to implement holistic and practical solutions for a sustainable world.

The Green Economics Program is dedicated to designing and implementing practical, street-smart
economic tools that would reorient society back to the original meaning of the word “economy” —the care
and management of the wealth of the household. By developing new tools for measuring the true wealth or
well-being of nations, we can help guide Canadians and Albertans to a sustainable future.

For more information on the Pembina Institute’ s work, visit our website at www.pembina.org, or contact:

The Pembina Institute
Box 7558
Drayton Valley, Alberta T7A 1S7
tel: 780-542-6272 fax: 780-542-6464
e-mail: info@pembina.org

For more information on the Alberta GPI project, contact us at economics@pembina.org.

About this Report

This document represents a blueprint for measuring and managing for the sustainable well-being of nations.
It is the architectural companion or “methodology primer” to the report Alberta Sustainability Trends 2000:
The Genuine Progress Indicators (GPI) Report 1961 to 1999 released April 23, 2001 (see
www.pembina.org), which was the first application of the GPI sustainable well-being accounting
methodology. This “blueprint” describes the rationale, structure and methods used in constructing a GPI
System of Sustainable Well-being Accounts. By measuring the total and real wealth of nations, we are
better equipped to ensure a sustainable future for future generations as well as our own.

The GPI accounting framework is an alternative to the current international System of National Accounts.
Building on the traditional accounting language of “capital” and on accounting tools such as balance sheets,
income statements and ledgers, the GPI accounting system offers a new tool for nations to measure, in an
integrated manner, the condition, sustainability and monetary costs and benefits of human, social, natural
and produced capital. The GPI accounting system was developed by considering some of the leading work
for measuring economic, social and environmental progress in a holistic manner. Our hope is that
researchers and policy analysts around the world will consider the merits of this new open architecture for
measuring genuine well-being and the progress of nations, provinces, states and communities according to
those parameters that make life worthwhile.

This work is dedicated to the spirit of those who gave us a new perspective on the real nature of economics
and wealth including: Simon Kiznets, John Cobb Jr., Herman Daly, Marilyn Waring, David C. Korten,
Clifford Cobb, John Kenneth Galbraith and Armatya Sen. Without their vision and inspiration for an
alternative and positive future, we would be without a compass to guide us to a new place.
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Preface

For more than 50 years, nations have measured and compared their economic well-being according to
the Gross Domestic (or National) Product—the total amount of cash flowing in an economy. The
more GDP rises, the better the overall welfare of the nation or community is assumed to be. A rising
GDP tide is assumed to automatically raise the fortunes of all ships (households) in society. But is
continuous GDP growth sustainable if the very conditions of living capital on which current and future
societal well-being depends, are being eroded? How do we know whether societies are on a
sustainable path if we measure well-being through the narrow lens of the GDP?

Our vision for the 21% century is that societies begin to reorient their human capacity for stewardship
away from the focus money that so dominates our world and toward genuine stewardship and
nurturing of the conditions of living capital that make life worthwhile. We recognize that measuring
that which makes life worthwhile is a daunting exercise. Wisdom counsels that money is not
everything but common sense also advises that measuring everything that makes life worthwhile may
be impossible and impractical. Nevertheless, even an initial small step toward measuring the physical
conditions of living is better than the coarse measure of the GDP and other money metrics.

The development of the Genuine Progress Indicators (GPI) Sustainable Well-being Accounting
System is a component of our vision at the Pembina Institute to introduce practical tools for managing
for a genuinely sustainable future. If we can begin to measure living capital in a holistic framework,
beyond simply money expressions of wealth, we will be more knowledgeable, wiser and more
effective stewards of our households, communities and the natural world.

Our work is dedicated to the early pioneers and prophets who, for years, have found themselvesin the
wilderness. These include John Cobb Jr., Herman Daly, and Clifford Cobb who brought us a new
“theology” and fresh ideas for moving toward a sustainable future in their seminal work For the
Common Good. Their Index for Sustainable Economic Welfare (ISEW) was the genesis of work by
San Francisco-based Redefining Progress, which led to the development of the U.S. GPI in 1995. The
ISEW and the GPI frameworks of measuring well-being, beyond simply adding up monetary
transactions, showed what was possible and that an alternative to the GDP might well be available.

The Alberta GPI accounting work represents a new chapter in this journey toward aternative ways of
measuring genuine well-being and sustainability. We join with a growing number of economists,
citizens, politicians, social justice advocates, religious leaders, students, farmers and many others who
guestion our model of eternal economic growth. We have begun to ask serious questions about
globalization, corporate governance and liberalized trade. “For whom and for what, more growth?’ as
Simon Kuznets chalenged, is the question. Some answers are provided by holding up the “mirror” of
the GPI accounts.

The Genuine Progress Indicators System of Sustainable Well-being Accounts is astep along a new
path that begins to align our accounting systems and measures of progress with what we intuitively
understand contributes to our well-being. GPI Accounting leads us back to accounting for real
economics, which is, by definition the care, stewardship or management of the household, and red
wealth—the condition of well-being. While measuring such conditions of well-being are challenging
and fraught with value judgments, any movement toward a more honest and holistic portrait of the red
wealth and conditions of nations is welcome. But we are one step closer to accounting for the physical
realities of those things that make life worthwhile beyond money. We are thus better informed and
equipped to be effective stewards of all wealth towards a truly sustainable future.

Mark Anielski
Director, Green Economics Program,
Pembina Ingtitute for Appropriate Development (Edmonton, Alberta)
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1.0 Introduction

For more than 50 years economists have measured the economic well-being of nations using a
System of Nationa Accounts (SNA) and a broad measure called the Gross Domestic Product
(GDP). However, the SNA and GDP measure well-being through a very myopic lens: the more
money that changes hands for goods and services produced and sold in the market, the moreit is
assumed our economic well-being improves. This narrow measurement system is fundamentally
flawed. Firgt, it does not accord with the letter and meaning of the words “economic” and
“wealth” and, second, it fails to measure the real conditions that common sense tells us contribute
to our genuine well-being—our physical, menta and spiritual hedlth; the socia cohesion of our
households and communities; and the integrity of the natural environment.

Measuring the health of a nation using a measure such as the GDP is like a doctor using the blood
pressure reading of a patient as the primary indicator of good health. In the language of
economics, an increase in GDP (that is, more money changing hands) is automatically assumed to
be good for everyone. But isit?

How should we measure the genuine well-being of our communities and nations if not according
to the monetary expressions of what we produce and consume? This is the fundamental chalenge
addressed in our attempt to construct an alternative accounting system—the Genuine Progress
Indicator System of Sustainable Well-being Accounts—that begins to measure the genuine
physical conditions of life.

1.1 What's wrong with the GDP?

The problem with the GDP and money-based measures of

progressis tha_m they falil to measure those things that redly The basic flaw with the GDP and
matter in our lives. According to the GDP, the more we based ¢
spend, consume and produce the more the GDP rises. Such Money-based measures o
ameter of economic progress is flawed because it makes progress is that they fail to
no distinction between production that genuinely improves measure thosg thmgs that really
well-being and activities that degrade our personal, matter in our lives.

community and environmental conditions.

Robert Kennedy identified the basic flaws in the GDP and the SNA when he noted: “it [the GDP]
measures everything except that which makes life worthwhile’*—like the quaity of our time
spent at work, play and volunteering, or the health of our bodies and the environment. Kennedy
was redly caling for a new system of accounting for well-being that accorded with the physica
redlities of our lives.

So why, after more than 50 years of the GDP, do we continue to use an outdated and counter-
intuitive accounting system that seems only able to add and not subtract? How can we better
measure genuine well-being and the real things that make life worthwhile?

Simon Kiznets, winner of the 1971 Nobel prize in economics and one of the early pioneers of the
SNA and the GDP in the U.S. in the 1940s warned the U.S. Congress. “The welfare of a nation
can scarcely be inferred from a measurement of national income as defined (by the GDP)
....Goals for more growth should specify of what and for what.”> He recommended (1965) going
beyond the GDP by constructing asingle “yardstick” that would more holisticaly account for the
economic and socia dimensions that currently do not enter the GDP figures and national
accounts.’
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Amartya Sen (1999), former senior economist with the World Bank and 1998 Nobe Prize winner
in economic science, calls for a new economic model to guide globa development—one that
relies less on traditiona economic measures of prosperity such as income and the GDP and more
on new measures of freedom, “functioning” and human “capability.”

And economist John Kenneth Galbraith (1999) has observed that the most important * unfinished
business” issues for economics include: the shortcamings of GNP/GDP as an economic measure;
economic instability (cycles of boom and bust); and poverty and income inequality.” Galbraith
remarked, “ There isamgor flaw in measuring the quality and achievement of life by the total of
economic production—GNP/GDP—the tota of everything we produce and everything we do for
money.” He echoes the words of Simon K liznets, noting that measures such as GNP override and
obscure deeper and more important aspects of economic life, failing to “take sufficient account of
the value and enjoyment of what is produced.”

Most recently, Canada s Finance Minister Paul Martin has called for “new ideas and test[ing] of
old assumptions’ about how to measure economic progress (i.e., beyond GDP) that would
encompass a wider range of environmental and sustainable development indicators, as well as
social and human hedlth indicators.”

1.2 The Genesis of Genuine Progress Indicators

A new movement is taking shape in Canada and in other countries to finally address the
longstanding challenges posed by Simon Kiiznets. Our efforts in developing the Genuine

Progress Indicator (GPI) accounting system recognize the important contribution that SNA and
GDP accounting have made toward measuring economic progress since World War 1. However,
we believe anew 21% Century accounting system is needed—one that moves beyond money
expressions of wealth and closer to measuring those things that make life worthwhile.

The Alberta GPI Accounts project is afirst step towards such a holistic and integrated system for
measuring well-being and sustainability. The project has two mgor parts: 1) a conceptual
“blueprint” for measuring sustainability and well-being, and 2) a set of accounts that reveals the
physical and monetary values of human, socia, natural, and produced capita or wedth. This
requires a comprehensive set of “books’ or accounts to track genuine well-being and sustainable
progress. The GPl Accounts give citizens a “big picture” perspective on the genuine state of their
well-being, in accordance with their values and life experiences. Our vision is that the GPI
accounting system will be afirst step towards the vision and dream of Kiiznets: a comprehensive,
practical and policy-relevant accounting system for measuring total well-being according to the
physicd redlities of living.

1.3 Redefining Economics and Progress

Revisiting the origins of the words “economic” and “wealth” are fundamental to the GPI project.
The word “economy” comes from the Greek oikonomia meaning “the management of the
household” (oikos). Economics should thus be concerned with the quality of the lives of families
and households. Aristotle made a clear distinction between oikonomia and chrematistics—the
science of the wealth of nations, as expressed in terms of money.® Theword “wealth” comesfrom
the Old-English “weal,” meaning “the condition of well-being.”

In principle, economists should be concerned with measuring the conditions of the well-being of
the households of a community or nation as well as the conditions of the natural environment that
contribute to human well-being. It may be that modern-day economics is out of touch with the
physica conditions of well-being and too focused on money values.
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The GPI accounting model aso provides a means of truly accounting for sustainable devel opment
by explicitly measuring the physical conditions of al living and produced capital. GPI accounts
paint an important portrait of these conditions, both past and present, and thus are useful for
asking, “what are the well-being prospects of our children and grandchildren?’

2.0 What is GPI Accounting?

The Genuine Progress I ndicators System of Sustainable Well-being Accounting isanew bluegprint
for measuring and managing the total wealth of communities and nations. It was applied for the
first time to the province of Alberta, Canada in the report Sustainability Trends 2000.

GP! accounting yields a comprehensive assessment of the total well-being of a society, its
economy, and the natural environment. It considers the physica conditions of well-being that
contribute to a high qudity of life and a sustainable lifestyle. Raw time-series data from
government, statistical agencies and other reputable sources are used to construct the accounts.
These include conditions of persond hedlth, socia cohesion, intellectua capital, economic
prosperity, and the sustainability of natural capital and the health of the environment.

GPI accounts are developed along the lines of traditional accounting standards and represent a
synthesis of many existing measurement systems. Their innovation stems from providing a more
holistic and integrated accounting of the physical, qualitative and monetary dimensions of all
living and produced capital.”

In addition to the report Sustainability Trends 2000, a series of background reportsis also being
published as part of the Alberta GPI project. These 28 documents will be available on the
Pembina Institute’ s web site as they are released in late 2001. See Appendix A for acomplete list.

" “Living” capital refersto people, society, and nature. “ Produced” (or “manufactured”) capital refersto
financial wealth and infrastructure.
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3.0 Alternative Frameworks for Measuring Well-being

Various aternative systems have been developed for measuring well-being, many of which were
reviewed thoroughly in developing the approach for Alberta. This chapter briefly describes the
main frameworks that have been documented and applied over the last 60 years; more details are
available in Appendix B.

3.1 In the beginning, were the SNA and GDP...

The SNA and the GDP originated in the early days of World War 11. In 1939, as a basis for
helping Britain finance the war, John Maynard Keynes and Richard Stone began developing a
national accounting system to measure activity in the British economy. About the same time, U.S.
satistician and economist Simon K iznets began a pardlel development of the U.S. System of
National Accounts (SNA). Kiiznets became one of the principal architects of the U.S. and United
Nations SNA, which are used by virtually every nation to measure economic activity and well-
being. The GDP (or GNP, Gross Nationa Product) arises from the SNA; it is used to compare the
economic performance of nations and is the basis for the monetary policies of the World Bank

and the International Monetary Fund.

Mesasuring the total economic activity of nations i

(expressed in terms of money) is useful for tracking goods Pursug;tr c())\]:vtgr? ar:]s Ofrc()artrrr;(()jr: GDP

and services trading in an economy and between nations or competi tivé advanta e1 and

communities. But the SNA and GNP/GDP were never P ge a

meant as holistic measuring instruments for tracking the more monetary wealth is

physica conditions of the well-being of nations. fundarr;.entallly at to‘?'d_s with the
notion of sustaining or

In the 1960s, socid indicators began to emerge to measure improving the conditions of
quality of life. In the 1970s, concerns about environmental living capital.
degradation led to the establishment of environment

ministries, environmental research, and environmental
indicators and reporting. Then in 1987, the Brundtland
Commission popularized the term sustainabl e devel opment: “ development that meets the needs of
the present generation without compromising the ability of future generations to meet their own
needs.”

Sustainable development was a cal for a more holistic and integrated approach to measuring and
managing economic, socia and environmental factors in decision-making processes. However,
these two words have probably created more confusion than clear answers to how to manage now
and for the sustained well-being of future generations. Part of the reason, we suggest, is that
“economic growth” remains the dominant voice. Pursuit of goas for more GDP growth, more
trade, competitive advantage and more monetary wedlth is fundamentally at odds with the notion
of sustaining or improving the conditions of living capita. In aworld focused on the pursuit of
monetary objectives and on measuring prosperity, isit any wonder that the words “ sustainabl€”
and “development” are problematic?

After more than 13 years of debate about how to live with “ sustainable development,” we ill
lack a conceptua and pragmatic anaytica framework for managing living and produced capital
with aview to its physical conditions. Thisis partly because we are fixated on monetary
expressions of what we falsely call “wealth.” We need a new accounting framework for
managing the real physica or qualitative conditions of wedlth in its original context—the
conditions of well-being. Such an accounting system must be fundamentally rooted in
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experiential science and the physical, ora and spiritual knowledge of those things that contribute
to genuine well-being and genuine qualitative “ development.”

Thisis no easy task given the inertia of a money-based accounting system. Any system that
attempts to holistically measure the physica redlities of life is bound to be complex and messy
since there are no common “measuring sticks” (like money) to compare one form of living capital
with another. Certainly, Kiiznets and Keynes must have understood the difficulty of establishing a
system of accounts for measuring the true well-being of human, socia, natural, produced and
financia capital. It was far easier to track the money changing hands in a marketplace than to
measure the genuine conditions of living.

But with the advancement of computers and a plethora of data, it is now possible to begin
designing a holistic accounting system to integrate the complex factors that we know contribute
to overd| societal and environmental well-being. To do this right means integrating data and
vaue systems across many disciplines and is a daunting and humbling task.

3.2 Pioneers in Well-being Measurement

Our GPI accounting project built on the results of previous pioneering efforts to measure quaity
of life and sustainable development. According to the economic policy think-tank Redefining
Progress in San Francisco, there are now over 300 initiatives in North Americainvolving
indicators of quality of life, economic well-being, sustainable development, and government
performance at the nationd, regional and community leve.

We observed that what has been lacking to date, is a pragmatic framework that unifies and
synthesizes many perspectives into a holistic, systems-based accounting framework for

measuring total well-being. The GPI accounting system attempts to present such a framework
within which many lay and professiona perspectives on quality of life and well-being can be
examined and assessed—from a physical, societd or environmental well-being perspective as
well as from afinancia or economic perspective. The GPI framework presented in our work was
an effort to take the best of many existing frameworks while relying on existing data to construct
the accounts.

In developing the GPI accounting system, we considered a number of exemplary measurement
and indicator frameworks listed below. Our inventory is by no means exhaustive. What we sought
was an organic process by which improvements could be made over time to the GPI framework
through application, experimentation and further research. Our god is to improve the elegance
and practicality of the GPI accounting toal.

The Alberta Government’s Measuring Up government performance measurement system tracks
24 or more key performance indicators clustered according to three themes of people (human
health), prosperity (economic) and preservation (environment, social) to measure the
outcomes againgt predefined performance targets. Many of the indicators used in the Alberta
GPI Accounting framework were drawn from the Measuring Up report aswell asfrom other
Alberta Government ministry measures, although attempts were made to create longitudinal
data sets that extended back to 1961. While the Government’ s choice of indicators may align
with political mandates and ideologies, they do not necessarily encompass all the measures
that citizensin a pluralistic society might consider important for defining well-being. A key
issue in constructing a set of indicators of well-being is to engage citizens in adiaogue
about what they consider important to their well-being and quality of life and then establish
and align indicators with these values.
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The U.S. Genuine Progress Indicator and the Index of Sustainable Economic Welfare
(ISEW)’ were used to construct the Alberta GPI Income statement. This allowed usto
derive a net sustainable income line for assessing the full costs and benefits associated with
the use of human, socia, produced and environmental capital. The ISEW first appeared in
the book For the Common Good (1989) by Herman Daly and John Cobb Jr. and was
developed by Clifford Cobb. The ISEW is an attempt to derive a sustainable economic
welfare measure by:

starting with the GDP (gross income or expenditures),

then adjusting for unaccounted benefits (such as unpaid work including housework,
parenting, volunteerism; the value of services from household and public
infrastructure, and; the value of spending on health and education), and

deducting various regrettable costs or depreciation costs including socia costs (such
as the cost of crime and income inequality) and environmental costs (such as
nonrenewable energy depletion, environmental degradation, air quaity and water
quality degradation, agriculture losses, loss of wetlands and old growth forest 10sses).

The U.S. GPI was developed by Clifford Cobb for Redefining Progress. It was released in
1995 as a modification of the original 1ISEW framework. The U.S. GPI has been updated
three times since 1995, the most recent being December 2000 (see www.rprogress.org). The
ISEW and GPI frameworks have been replicated by researchersin severa countries
including Canada (Messinger and Tarofsky 1997) and Australia (Hamilton 2000).

The Audralian GPI (Hamilton 2000) is adightly modified and improved methodol ogical
version of the original U.S. GPI, the methodology of which has not been modified since
1995. It adopts some new va uation methods and includes estimates of the value of
education, health spending and the cost of gambling and advertising. Many of the full cost-
benefit valuation methods used in the U.S. and Australian work were adopted and modified
for the Alberta GPI Income Statement to derive a made-in-Alberta GPI bottom line.

The Nova Scotia GPI initiative (Colman et. d. of GPI Atlantic) involves the construction of
roughly 20 individua genuine progress indicators to account for sustainable development in
Nova Scotia. The 20 GPI accounts cover aspects of economic, socia and environmental
well-being. The GPI Atlantic initiative avoids indexing or aggregation of measuresinto a
single composite index or monetary bottom line (like the U.S. and Austraian GPI).
However, the basic approach to measuring, in part, mimics the original U.S. GPl model
whereby attempts are made to impute the full monetary benefits and costs associated with
human, socid and natural capitd that currently contributes to (or is eft out of) the GDP
figures. Components that are unigque to the Nova Scotia GPI include time-use accounts,
ecological footprint analysis and transportation accounts. The GPI Atlantic research and
development of GPI accountsis vital for advancing sound and rigorous methods that can be
replicated el sewhere. Colman’s work is inspirational and vast in its scope. He takes a
collaborative approach, engaging many experts, researchers, national statistical agencies and
other agents in constructing the accounts. Some of the methods used to develop the Alberta
GPI accounts were inspired by the work of Colman and his team.

The Dashboard of Sustainability, developed by the International Institute for Sustainable
Development (11SD), is a set of aggregates of various indicators. Each of the three broad
clusters—economic, environmental and socia—is represented as values or indices, or dias
on a“dashboard.” The concept of a dashboard of instruments for presenting sustainability
indicators helped to inspire the Alberta GPI framework and the GPI Sustainability Circles.
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The Human Development Index (HDI) developed by the United Nations Development

The

Programme, is an aggregate index of human well-being using three primary measures, all
with equal weighting. These include standard of living (measured by GDP per capitaand
income above the poverty line), educationd attainment (measured by adult literacy and years
of schooling), and longevity (life expectancy). The methods used for indexing and
aggregating variables with different reporting standards were used, in part, as the basis for
indexing Alberta s GPI Account variables for the construction of longitudina trend
indicators and in creating aggregate GPI Sustainability Circles and composite indices. The
HDI is an important benchmark for measuring quality of life since it provides a method for
combining otherwise incomparable variables of physical and economic well-being. Its key
limitation is that it only comprises three variables in defining human well-being. The Alberta
GPI expanded the UN HDI accounting system to some 51 variables of human, social, and
environmenta well-being.

Index of Social Health (1SH), developed by Marc Mirginoff of Fordham University, isa
composite index of 17 socio-economic indicators. Similar to the UN HDI, it indexes raw

data and then aggregates indicators to create a composite index. Indexing involves
establishing benchmarks of performance that are deemed optimal or ideal conditions of
human and socid well-being, then converting the raw data set to an index using a scoring
system from 1 to 10. A similar approach was used in congtructing the Alberta GPl composite
indices for economic, socid and environmenta well-being. Human Resources Development
Canada (1996) has dso experimented with the ISH, using it to estimate provincial |SHs and
anational average. The ISH framework aso helped shape the Edmonton Social Health
Index developed by Mark Anielski for the Edmonton Socia Planning Council.

Aswell, we acknowledge the important work of Lars Osberg and Andrew Sharpe (Centre for the

The

Study of Living Standards) in developing the Index of Economic Well-Being (IEWB) for
Canada, the U.S. and other OECD nations. The IEWB combines the strengths of aggregation
of indicators, like the ISH, as well as drawing heavily on traditional economic variables.

Calvert-Hender son Quality of Life Indicators® were developed for the U.S. by economist
Hazel Henderson and the Cavert Group (a U.S. asset management firm specializing in socia
responsibility investing). This represented the first national, comprehensive assessment of
the quality of life indicators in the United States taking a systems approach. The Calvert-
Henderson model, which uses a* pie” analogy to show the composite of quality of life
indicators inspired construction of the Alberta GPI Sustainability Circles.

Statigtics Canada’s System of Environmental and Resour ce Accountsis a system of natural

capital and environmental stock, flow and monetary accounts for natural capital and
environmental assets. It was the basis for developing the Alberta GPI' Accounts for non-
renewable energy, forests, agriculture, fish and wildlife, air (including greenhouse gas
emissions), water, parks and wilderness, toxic and landfill waste, wetlands and peatlands,
carbon, and ecosystem health accounts. Original work by Anielski (1997, 1996, 1994,
1992[a-d]) to construct resource accounts for forests, oil and gas, and carbon for Albertawas
also used. In addition, the World Bank’s Total Wealth of Nations (Expanding the
Measure of Wealth: I ndicators of Environmentally Sustainable Devel opment, 1997)—an
attempt to construct monetary measures of produced, natural and human capital—provided a
basis for constructing a total wealth accounting framework for the Alberta GPI Accounts.

The Ecological Footprint (EF), developed by Mathis Wackernagel and Bill Rees (1996), isan

accounting tool that calculates the productive land area required to sustain or meet the needs
of current levels of consumption and assimilate the waste generated by households. Based on

The Pembinalnstitute, page 7



The Alberta GPI Blueprint

converting household persona consumption expenditures to resource and land-use
consumption equivaent (expressed in terms of land area required to meet consumption
demands), the EF is an important aggregate indicator of the effects of economic decisions on
the environment. EF analysis can be compared to the natural carrying capacity (based on
arable land available) of the country or region of analysis. Thusit is possible to assess, in a
meaningful way, whether a populace is living beyond or within the carrying capacity of the
land they occupy, or whether they are living off the natural capital of other nations or
regions. EF is a powerful tool for assessing the sustainability and self-reliance of a
community. It can also be used to assess material and energy flowsin atrade model that
considers physical redities of these flows as well as the monetary expressions of traded
imports and exports. EF estimates for 52 countries (80 percent of the world’ s population)
have been calculated by Wackernagel9 (http://www.rprogress.org/resources/nip/ef/

ef nations.ntml). An EF has been estimated in the Alberta GPI Accounts based on the
origina Wackernagel/Rees model.

The U.S. Sustainable Development Indicator (SDI) Working Group’s (formally the Inter-
Agency Working Group on Sustainable Development Indicators, reporting to the President’s
Council on Sustainable Development) developed a framework (http://www.sdi/gov/) that
groups indicators in three categories:

1) endowments (capitd or wedlth, and ligbilities);

2) driving forces and processes (savings/investment or dis-savings/depreciation); and

3) current outputs and results (goods and services used, value derived by satisfying
wants and needs).

This modd is consistent with the Alberta GPlI Balance Sheet framework showing
“endowments’ as the stocks, capacities or condition of assets that current and future
generations can draw upon to meet their needs and wants as well as liahilities, capacities, or
conditions that may impose risk or costs to the welfare of future generations. Many of the
U.S. SDI output and results indicators are consistent with the Alberta GPI indicators. The
U.S. SDI “driving forces’ are identified as directly causing increases or decreasesin
endowments.

Other models for frameworks worthy of mention include:

The Genuine Savings I ndicator (attributed to Pearce 1999), which calculated economic
well-being by deducting consumption from the GNP/GDP (gross savings), deducting
depreciation on produced assets (net savings), the net of depreciation of living capita
resources, depletion of mineral resources and pollution costs and adding expenditures on
education, as a measure of investment in human capital.

The Barometer of Sustainability (Prescott-Allen, in press), which is an instrument for
assessing aregion’s progress toward sustainability objectives (defined by citizens) through
the integration of economic, biophysical and socid health indicators.

The Global Reporting Initiative (GRI), which was established in 1997 as a
corporate/NGO/government/accounting organization initiative to design globa accounting
guiddines for sustainability reporting. It was aimed primarily a business but is applicable to
other organizations. The GRI guiddines provide a standardized sustainability reporting
framework that stresses the linkages among economic financial, environmental and socid
performance. Combining the strengths of the GRI sustainability reporting framework with the
macro sustainability reporting framework of the GPI Accounting system merits consideration.
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4.0 The Alberta GPI Accounts Blueprint

The Alberta GPI accounts contain 51 ledgers, or sub-accounts, for economic, social and
environmenta well-being, drawing from existing data sources over four decades (1961-1999).
These accounts alow citizens and decision makers to examine the long-term trends, compare
trends and see a“landscape” portrait of how society has changed in terms of the condition of the
environment, people, households, communities, business, and government. The information can
be used to generate “ State of Well-being” annual reports to citizens, as shareholders in the total
wedlth, or conditions of well-being.

The total capital accounting framework in the GPI accounts is centered on the three themes of
economy, society and environment, and uses traditional financia accounting structures,
induding:

Ledgers (accounts);

Baance sheet (assets, ligbilities, distribution of wedlth), and;

“Net sustainable” income statement (GDP adjusted for human, social and environmental

benefits and costs).

4.1 Living and Total Capital Accounting

The GPI Accounts track the physical, qualitative and monetary conditions of five forms of
capital: human, socid, natural, produced and financia (see Figure 1). Human, socia and natural
are collectively defined as living capital. Spiritual capital is another form of human capitd, but is
not explicitly counted in the GPI work.

Figure 1: Human, Social, Natural, Produced and Financial Capital

The Five Rings of CAPITAL
for Measuring Well-being

Produced

(Built)
Capital

Financial
Capital
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4.1.1 Wealth
Weadlth is defined as the “ condition of well-being” associated with human, socia, naturad,
produced and financia capital. The current GPI accounting structure assumes that al capital
isequd. Of course thisis debatable and requires a thoughtful discussion of the importance of
one condition of well-being relative to another. Never-

theless, the GPI accounts acknowledge the intercon-
nected nature of the conditions of well-being and that the
well-being of the whole is the sum total of its parts. The
evidence of subgtitutability and complementarity within : : .
and between classes of wealth can be revealed in the GPI financial capital.
accounts. For example, the GPI accounts can compare

Wealth is the “condition of well-
being” associated with human,
social, natural, produced and

trends in economic growth (GDP) with the conditions of

human hedlth, socia cohesion and the environment. The cost of continued economic growth
might be seen, for example, in declining environmenta quality and natural resource stocks.
Such analysis allows us to assess the impacts of pursuing one form of wealth management
over another.

4.1.2 Human capital
Economics traditionally defines human capitd in terms of

Health and wellness (life expectancy, disease, mental health, accidents, poverty);
Intellectual capital (education, knowledge and skills of individuals, household and
communities); and

Time-use (paid and unpaid time use) and productivity (the utility of hours spent at
[abour).

Labour includes time devoted to paid work and time spent in non-market activities
(housework, parenting, eldercare, volunteerism and leisure). Traditionally, economics has
focused on measuring paid labour productivity (the amount of output per unit of labour input)
or the efficiency of labour as an indicator of healthy economies. But human capital is more
than this. Human capital should include measures of physical, menta and spiritual well-being
of individuas, households and communities, using objective and subjective measures.

From the perspective of households, human capital should include an account of non-market,
unpaid time use by individuals and households (the alocation of a 24-hour period to paid
work, housework, parenting, eldercare, volunteerism, leisure and deep). In addition, human
capita includes the hedlth and wellness of individual members of a household and the well-
being of the household as a unit; this notion might extend to the well-being of the community
of households. The premiseisthat a healthy, more educated and skilled labour force will lead
to a healthy economy defined as the productive and efficient use of other forms of capital.
Human capital, like produced and natural capital, can deteriorate without stewardship or
management of human health and intellectua capita of individuasin society and the
economy. The GPI accounts consider the condition and monetary values of intellectual
capital, health and wellness, and time use.

4.1.3 Spiritual capital
While not explicitly counted, another form of human capital is “spiritual well-being.” But
how can we measure the hedlth of the soul aong with the health of the body, mind and spirit
of individuds? Intuitively, spiritua well-being is as important in defining individua and
collective well-being as are bodily health and material needs. Spiritual capital israrely
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mentioned or explicitly measured in discussions of the wedth of nations. Perhaps it should
remain unmeasured and subjective, but consultation with some religious leaders and
theologians in developing the GPI accounting framework for Alberta suggests that at the very
least, spiritud well-being should be considered in future accounts.

4.1.4 Social capital

Socid capitd is broadly defined in terms of the wealth or well-being of the community as a
whole. Thisincludes the cohesion and interrelationships of members of a community, both at
the family and community level. There are many different approaches to measuring the socia
health of a community, which could include measures of the health of democracy, palitical
systems, justice, and legal and commercial ingtitutions. Socia health can also be assessed in
terms of demographics, heath and wellness (public health), abuse (physical, menta, sexud),
public safety (crime and violence), distribution of income and wealth, poverty, democratic
participation, socid services, education services, public infrastructure, indigenous community
well-being, and archaeologica and historical resources.

4.1.5 Produced capital

Produced or built capital includes the stocks of physical equipment, machinery, buildings,

and infrastructure that provide service to households and the community that contribute to
economic well-being. Most produced capital results from the inputs of natural capital and
human capital. The benefits from produced capital included a stream of services that can be
measured in monetary terms (e.g., depreciation), in physical terms (e.g., useful energy, the
utility of streets, water, power, and sewage systems), and in terms of the value derived from
household infrastructure (the home and appliances), automobiles, factories, equipment, public
trangit, hospitals, or roads and highways. Produced capital is often defined as “durables’ in
the national income accounts and applies to households, business and government.
Historically, public assets and infrastructure have not been accounted for in terms of utility or
depreciation costs.'® To alesser extent thisis also true of household infrastructure.
Economists assume that the greater the size of the existing produced capital, the better off
society is. However, these assets break down, deteriorate and depreciate physically and in
terms of the sustained monetary value of their services. Prudent accounting would begin to
measure both the physical condition and expected life of al produced capital and to assign a
portion of the depreciation cost againgt the gross income (i.e., GDP) of a nation or
community. This estimated value could then be used as the basis for budgeting to sustain,
replace or improve the productive utility of produced capital.

4.1.6 Financial capital

Financid or credit capita (financial wedlth) is the form of money or monetary equivalents.
Thisincludes fiat currency,” debt-based money instruments (loans, mortgages, bonds),
financia savings and investments by households, business and government. All financia
capital is created through human ingtitutions (banks, governments) as a medium of exchange
between other forms of capitd. As such, modern money and money creation (primarily in the
form of debt) have little or no relationship with living capital. This presents a controversia
conundrum at the very centre of accounting for genuine well-being. If money is an artificia
creation and is not explicitly linked to real wedlth, then how should we “vaue’ thingsif not

in terms of money? This process of making more money may in fact be eroding the integrity

T“Fiat” isfrom Latin, “let it be done.” Fiat currency is paper money that has been authorized as legal tender
by government decree, but cannot be exchanged for its value in ordinary coin.

The Pembinalnstitute, page 11



The Alberta GPI Blueprint

of human, socid and natural capital upon which genuine economic well-being depends.
Traditional stewardship of financia capital involves investing a portion of financial income
gained from other forms of capital into afinancia stock that will yield a future monetary
stream of benefits. Moreover, the process of debt repayment by households, government and
business effectively constrains their capacity to pursue genuine well-being objectives. The
same can be said for household, farm, student and business debts. However, genuine well-
being ultimately depends on sustaining or improving the conditions of living capital. A debt-
based money system committed to making money from money and repaying debts, which
were fiat from the start, presents a unique accounting challenge. How should we reconcile
physical accounting of living capita with accounts of financial assets?

4.1.7 Natural capital
Naturd, or “environmental,” capita refersto:

a) Natural resources (both renewable and non-renewable);
b) Land; and
c) Ecosystems (environmental systems services).

Natural resources are the basis of the production of manufactured goods while ecosystems
provide essential services such as cleaning the air and providing clean water. Ecosystem
services aso include the provision of productive soil, biodiversity, a stable climate, protection
againgt solar radiation and areliable flow of renewable natural resources. Natural capitd is
fundamental to the sustainable well-being of societies; it provides the building blocks on

which human, social and produced capitd ultimately depend. Natural capital accounting is
concerned with biophysical measures of the conditions of and changes in renewable resources
such as forests; land and soils; air and atmospheric quality; water quality and quantity; fish
and wildlife; conservation and preservation of natural habitat and ecosystems; biodiversity;
and non-renewabl e resource stocks and flows such as ail, gas, coa, mineras and metals. Like
produced and human capital, natural capital also depreciatesin physica and market value
terms, thus requiring ongoing investment in time, energy, and other resources to ensure that
ecosystems continue to function productively and maintain their flows of natural capita

goods and services.

4.2 Starting with Values

Vaues are at the heart of the quality-of-life measurement issue. Ideally, the values of the
individual, households and society should determine the choice of indicators used to measure and
manage for the well-being of current and future generations. If what gets measured gets our
attention, what we value must ultimately drive what we choose to measure and manage. An
assessment of the values of citizens in a community should precede the devel opment and choice
of indicators (Figure 2). However, discerning societal values and measuring them consistently
over timeisachalenge.

Engaging citizens in a dialogue about their belief system and what defines qudlity of lifeis
critical, and is often neglected in indicator and performance measurement initiatives. This can
result in a gap between what an organization might consider important and what stakeholders and
citizens consider important.
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Figure 2: Valuesand GPI Accounts
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In the absence of arobust process, an initia step is possible where indicators are selected that
intuitively aign with acommon set of values exhibited across many communities. This, however,
should be viewed as an interim step in an ongoing process of discerning values, engaging citizens
in evidence-based value discussions and measuring those things that people in a community
congder contribute to their genuine well-being.

Values can be solicited through surveys, focus group discussions and other public forums. These
value assessments may then be used to identify the indicators that should be devel oped to inform
citizens about the condition or state of the issues they value most. This approach is being taken by
the Canterbury-Christchurch, New Zealand community where a quality of life survey is now
driving the reporting on indicators directly tied to the values and issues expressed as most
important to the citizens.

In Canada, Professor Matthew Mendelsohn of Queen’s University has also analyzed quality of
life surveys of Canadians over time. His objective was to:

sear ch academic and commercial surveys of Canadiansthat were undertaken for
four types of questions: 1) how satisfied Canadians were with their “ quality of
life” ; 2) their satisfaction with a number of elements of their livesthat we deemed
to be important to “ quality of life” (e.g., their personal health); 3) their
satisfaction with how the system was performing on a number of elements we
deemed to be important to “ quality of life” (e.g., the health care system); and 4)
what things they thought were important to a good quality of life."*

Mende sohn concludes:

Thereis surprisingly little tracking data on Canadians’ quality of life. Thisisa
major shortfall if oneisinterested in assessing changesin Canadians’ quality of
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life over time...Canadians’ perceptions of their quality of life do not change
dramatically over short periods of time, yet long-time seriesdata arenot available.
It isthereforecrucial to create an index that isreplicated every year so that the
research community can identify real changesin Canadians’ perception of their
quality of life.

The Canadian Policy Research Network (CPRN), headed by economist Judith Maxwell, is
convinced that the correct approach to quality of life measurement is to engage citizensin a
dialogue about quality of life and values. The CPRN has begun such a process and the results
could be vita for shaping future indicator development such as the GPI Accounting framework.
Comparing values with the current and historical state of conditions in the well-being of the
nation or province or community will provide important insights for citizens, policy makers and
elected officids.

In the case of the Alberta GPI accounts, no longitudina values data set from opinion polls was
available to guide us on the choice and weighting of indicators. Recent opinion polls might be
applicable to more recent GPI accounts but it is not appropriate to apply them to historical
accounts.

Another source of information on longitudina attitudes of Albertans comes from the University
of Alberta’s Population Research Laboratory, which has conducted public opinion pollson
numerous issues since 1977. Unfortunately, no consistent set of questions has been posed that
could reved trendsin the values or opinions of Albertans on key issues. The questionsin these
surveys change over time, making it impossible to compare the results. Nevertheless, some
guestions related to people’ s sense of hope for their future economic well-being have been asked
consistently in surveys since 1977 and may provide some longitudinal data for ng trends.

Some values surveys worth noting in the case of the Alberta GPI accounts include work from the
Alberta Growth Summit and the CPRN.

4.2.1 The Alberta Growth Summit
In 1997, the Alberta Government engaged Albertans in a discussion about the future direction
of economic growth, cdled the Economic Growth Summit. The Summit produced some
important results, including a recommendation to conduct GPI analysis as an dternative to
the GDP. The Growth Summit began with an assessment of the values and opinions of
Albertans, providing one of the best and most current benchmarks about what Albertans
consider important to their quality of life. Figure 3 shows the issues that were found through
the poll to be most important to Albertans.
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Figure 3: What Albertans Value M ost (1997)
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Source: Alberta Growth Summit, 1997, survey of what Albertans value most

The importance of the natura environment (profile in striped bars) is evident from these results,
with 26 percent reporting “nature” as most important, followed by 15 percent reporting
“unpolluted air” and 6 percent naming “no natural disasters.” Social issues and economic issues
shared importance with a particularly high rating for “no provincial salestax.” A “healthy
economy” was rated lower than many other variables with 8 percent of respondents considering it
of high vaue. The importance ascribed to some of these issues might provide guidance in terms
of weighting the GPI accounts, though we feel that a more comprehensive survey of values and
qudity of life is necessary to provide ajustifiable scoring system.

When asked what the ideal Albertawould look like, respondents put respect for one another,
safety and low crime, and low unemployment (job security) at the top of the list (see Table 1).

Table 1: What Would the ldeal Alberta Look Like?

What would the ideal Alberta be like? %of respondents
Respecting one another 20%
Safety/low crime 18%
Low unemployment 17%
Education — free/affordable 14%
Good health care 14%
No bigotry 11%
Freedom of speech/religion 7%
Honest government 7%
Basic needs met 7%
Strong family values 7%
Clean air and water 6%
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4.2.2 Canadian Policy Research Networks: Quality of Life Indicators Initiative
The Canadian Policy Research Networks (CPRN), headed by economist Judith Maxwell,
believes that one valid approach to measuring quality of life isto engage citizensin a
diaogue about quality of life and values. The CPRN has examined the values of Canadians to

(a) find out what they regard as the essentials of a high qudity of life;

(b) create an experimental set of national indicators that reflect what citizens want or
vaue;

(c) test theindicators; and, eventually

(d) contribute to the development of nationa quality of life indicators that can be used to
chart Canada’ s progress on the things that matter to Canadians (CPRN 2001).

The process and the indicators that citizens identify as meaningful may provide an important
tool for developing a values weighting system within GPI accounting systems. Comparing
values with the current and historical state of conditionsin the well-being of the nation or
province or community will provide important insghts for citizens, policy makers and elected
officias.

The CPRN conducted 40 discussion sessions with 350 Canadians identifying nine quality of
life thematic areas and five respective sub-themes per thematic area as well as quality of life
indicators that were considered meaningful to these citizens (see Table 2).

Most groups addressed the economy and paid work at some point. In their deliberations about
the economy as a whole, nearly half of the groups emphasized the importance of keeping
unemployment rates down or a preference for Canada to approach full employment. Other
groups talked about creating or sustaining a healthy, growing economy as relevant to the
quality of life or providing the requisite employment opportunities to help maintain a certain
quality of life. At amore persona level, severa groups stressed the importance of
employment opportunities as important in their lives and considered it an issue to be
monitored. Participants often acknowledged a healthy economy as important to quality of
life. Their rationales embodied subtle differences in philosophies, but a common thread
involved the notion that a healthy economy served as the fuel needed to operate the broader
engine of government and society at large (CPRN 2001).*

The results of this work are important for future GPI accounting. The CPRN values could be
mapped onto and aigned with the GPIs or indicators of quality of life and sustainability to
yield composite GPI well-being indices that are weighted according to the values of
Canadians. This could be a means of dealing with one of the weaknesses of the Alberta GPI
accounts that include equa weighting of the 51 indicators in constructing composite indices.
So often, performance measures chosen by governments or derived by experts fail to capture
the attention of citizens because they do not necessarily resonate with what people think
matters. The CPRN research is an important step towards a meaningful and practica GPI
sustainable well-being accounting system for guiding public policy.
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Table 2: Indicatorsfor Quality of Lifelssuesin Canada, Suggested by Citizens

Theme

Citizen-Suggested Indicators

Political rights and general
values

Civic involvement or democratic participation
Personal responsibility

Equality of opportunity

Extent of long-term planning

Racist or discriminatory attitudes

Health

lliness rates/higher health rates

Access (e.g., health care facilities and professionals)
Natural/alternative health care interventions
Coverage (e.g., drugs, dental care)

Life expectancy rates

Education

High school completion rates

Accessibility and affordability of post-secondary education
Public education funding levels

Teacher-student ratios

School violence rates

Environment

Increased recycling levels

Ozone layer restoration and/or acid rain levels
Local sustainability indicators

Increased neighbourhood cleanliness
Access to and protection of green space

Social programs/conditions

Supports for single parents
Employment training programs
Housing accessibility and affordability
Daycare accessibility and affordability
Social assistance rates

Personal well-being

Financial security

Stress levels

Availability of leisure time

Self-esteem or self-satisfaction measures
Drug/alcohol abuse rates

Community

Volunteer participation rates

Church membership

Poverty and homelessness rates

Social cohesion (e.g., interaction rates with neighbours)
Degree of segregation or cultural isolation

Economy and employment

Employment rate/unemployment rate
Income above living wage

Economic growth rates

GDP less credit card debt

Small business supports and investment

Government

Voter participation rates

Equitable taxation rates

Access to government legislators

Levels of public trust in government (accountability)
Government waste or inefficiency

Measures of responsiveness

Source: Canadian Policy Research Network www.cprn.org
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4.3 The GPI Accounting Framework

The main feature of the GPl System of Sustainable Well-being Accounts and their application to
Albertais that they attempt to measure and reved the physical, qualitative and monetary
conditions of human, social, natural, produced and financial capita.

4.3.1 System of Sustainable Well-being Accounts

The GPI accounting system is best represented as an integration of physical and monetary
measures of human, socia, environmenta and economic well-being as shown in Figure 4 and
Table 3. A detailed description of the GPI accounts is provided in section 4.4 of this report.

More detailed methodological reports for each Genuine Progress Indicator will be released by
the Pembina Ingtitute in the coming months.

Figure 4: Genuine ProgressIndicator (GPI) System of Well-Being Accounts

Social
Accounts
-Human Capital
-Social Capital

Economic Genuine
Accounts Progress Environmental
- Economic Output Indicator Accounts
(GDP) Account -Natural Capital
- Produced Capital - Ecosystem Services
- Financia Capital

GPI Balance Sheset GPI Income Statement

Condition of
Well-Being Accounts
(non-monetary)

Full Cost & Benefit
Accounts ($%)

Table 3 shows an example of a prototype GPI Account, which was applied, for the most part,
to the province of Alberta, Canada. Such accounts can be constructed in numerous ways,
depending on how a community or society defines well-being. The accounts devel oped for

Alberta are only afirst step towards a more complete accounting system that aligns with the
values of citizens.
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Table 3: The Genuine Progress I ndicator s Accounts

Economic
Accounts

Economy

GDP (gross domestic product) and its components
Trade balance: exports less imports of goods and services

Livelihood

Disposable income

Personal consumption expenditures

Debt (household, government, business, farm, student)
and net worth

Savings (households, government)
Employment, unemployment, underemployment

Infrastructure
(Produced Capital)

Household infrastructure
Public infrastructure

Transportation

Private, public and commercial transportation (commuting)

Social-Human
Health Accounts

Human Capital

Time Use Accounts
Paid work
Unemployment
Unpaid work-time
Unpaid housework, parenting and eldercare

Volunteerism
Leisure time
Commuting time

Health and Wellness
- Life expectancy (and self-rated health)

Premature mortality and disease
Suicide (mental health)
Obesity
Auto crashes
Infant mortality and low birth-weight babies
Substance abuse (drugs, alcohol, tobacco)
Problem gambling

Knowledge Capital

Educational attainment, knowledge and skills

Social Capital

Poverty

Income and wealth inequality (and distribution)
Crime and violence

Family breakdown (divorce)

Democracy

Environmental
Accounts

Ecological
Footprint Analysis

Ecological Footprint accounts (food, energy, clothing,
transportation)

Material and energy flow analysis

Natural Capital
Accounts

Non-renewable energy resources and use (0il, gas, coal)
Renewable energy capacity (wind, solar, hydro)

Minerals

Forest sustainability

Wetlands and peatlands

Agriculture sustainability (soil productivity)

Carbon budget

Fish and wildlife

Parks and wilderness

Ecosystem
Services Accounts

Ecosystem integrity

Air quality

Greenhouse gas emissions and ozone depleting
chemicals

Water quality and flow (surface and ground water)
Noise pollution

Hazardous waste

Landfill waste
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Other key components of the GPI accounts are a balance sheet and a net sustainable income
statement.

GPI Balance Sheet: Thisis acompilation of the GPI accounts using a traditional balance
sheet framework that shows the annual total well-being or condition of assets, ligbilities and
distribution of wealth (owner’s equity) of a society (see Section 4.3.2). These categories are
subdivided into human, social, natural and economic capital. Indicators that can be expressed
in physical, qualitative and monetary terms are used to construct the balance sheet.

GPI Net Sugtainable Income Statement: Thisisanationa or provincia income statement
that differs fundamentally from the GDP in that it subtracts from gross output or income (i.e.,
the GDP) the human, social, and environmenta costs (including natura capital depreciation)
that contributed to the annual gross income or GDP (see Section 4.3.3). It aso recognizes the
positive contributions of unpaid work, such as volunteering, child care and housework that lie
outsde the market yet contribute to well-being. Findly, it recognizes that not al expenditures
in the economy represent positive contributions to well-being; some things like automobile
crashes, environmental disasters, and suicide should be treated as costs, not revenues as they
now are in national income accounts and the GDP.

4.3.2 The GPI Accounts (Ledgers)
The GPI accounts include:

Physical inventory or data of stocks and flows (quantitative or qualitative) of al
forms of capital;

Monetary accounts (full costs and benefits) of al capita stocks and flows, where
monetary (market) values are relevant; and

Genuine Progress Indicators derived from either the physica inventory or monetary
datain the total capital accounts.

4.3.2.1 The Alberta Genuine Progress I ndicators

Fifty-one indicators (GPIs) were used to construct the Alberta GPI accounts (see Table
4). The choice of these 51 GPIs was based on the Alberta Government’s Measuring Up
performance measures, the UN’s Human Development Index, the World Bank’s Total
Weadlth accounts, and the Index for Social Health (Miringoff and Miringoff 1999).
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Table4: The Alberta GPI Indicatorsfor Economic, Social-Per sonal and
Environmental Wdl-being

GPI Sccial -Human
Well-Being Indicators

GPI Environmental
Well-Being Indicators

GPI Economic
Well-Being Indicators

Economic growth
Economic diversity
Trade
Disposableincome
Weekly wage rate
Personal expenditures
Transportation
expenditures

Taxes

Savingsrate
Household debt
Public infrastructure
Household infrastructure

Poverty

Income distribution
Unemployment
Underemployment
Paid work time
Household work
Parenting and eldercare
Freetime
Volunteerism
Commuting time
Life expectancy
Premature mortality
Infant mortality
Obesity

Suicide

Drug use

Auto crashes
Divorce

Crime

Problem gambling

Qil and gasreservelife
Oilsandsreserve life
Energy use intensity
Agriculture
sustainability

Timber sustainability
Forest fragmentation
Fish and wildlife
Parks and wilderness
Wetland

Peatland

Water quality

Air quality-related
emissions
Greenhouse gas
emissions

Carbon budget deficit
Hazardous waste
Landfill waste
Ecological footprint

Voter participation
Educational attainment

Time-series data were drawn mainly from existing statistical sources including Statistics
Canada, the Alberta Government and others. The study covers the period from 1961 to 1999,
providing alongitudina portrait of Alberta’s progress on well-being over the past 40 years.

Thereis no right or wrong suite of measures in a GPl accounting system. The 51 indicators
were chosen to illustrate the utility of the GPI accounting system and the capacity to construct
such indicators, as well as composite indices, of well-being in a holistic, systems framework.
The sdlection process will undoubtedly result in a bias as to what is considered important to
well-being. We acknowledge these shortcomings, which are inherent in most measurement
exercises. Ultimately, the choice of measures should be defined through a citizen-based
process of identifying and discussing the commonly-held values and vision for well-being.

This would have been the first-choice approach for constructing the Alberta GPI accounts,
however, time and resources did not alow for this option.

4.3.3 The GPI Balance Sheet (Capital Condition Statement)
Using the information contained in the GPI Account ledgers, a GPI balance sheet (see Table
5) can be constructed showing the current and historical physica conditions of human, socid,
economic, environmenta, financia and produced capital. The GPI Balance Sheet attemptsto
identify capita in terms of assets, liahilities and the ownership of capital. Thisis chalenging
since distinguishing between assets and liabilities as they relate to current and
intergenerationa well-being is a value laden judgment.
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It is nevertheless important for society to identify assets and potentid liabilities in this
fashion. Potentia liabilities (human, socid, financia, environmental) may impose future
constraints of societal well-being and sustainability. Aswel, growing inequity in terms of
financial wealth and the ownership of land and natura capital can aso lead to problems of
social cohesion. Because nations and communities generally do not construct such balance
sheets, developing the first prototype is a chalenge. The Alberta GPI project smply provided
a prototype model of a GPI Balance Sheet with an attempt to show the total condition of all
capital by converting raw data on the conditions of capital into an index for each of the 51
GPIs. This processis described in more detail in the next section.

Table5: GPI Balance Sheet Prototype

ASSETS

Natural Capital
Renewable Resources

Agricultural Land
Wilderness and Parks
Forests

Fish and Wildlife
Water

Air

Non-renewable Resources
Qil,Gas Coal

Minerals

Ecosystem Services

Human Capital
Health
Intellectual Capital
Time (longevity)
Spirituality and Hope

Social Capital
Social Cohesion

Democracy

Produced/Physical Capital

LIABILITIES

Environmental

Human-Social

Produced Capital

Financial

Ecological Footprint

Industrial Footprint
Toxic Waste
GHG and Carbon Emissions

Income-Wealth Inequality

Stress

Suicide

Autocrashes

Disease

Unhealthy Lifestyles (Obesity,Gambling,
Substance Abuse)

Infrastructure Liabilities

Debt

NET WORTH/OWNERS EQUITY

Distribution of Wealth and Power

Financial Savings (Heritage Savings & Trust Fund)

Household Infrastructure and Real Estate
Business Infrastructure - Fixed Capital
Public Infrastructure

4.3.4 Creating GPI indices

One of the important features of GPl accounting is the ability to create indices. Any indexing
system can be used to normalize araw data set of multiple indicators, allowing otherwise
incomparable indicators to be compared. Indexing also alows the aggregation of multiple
indicators to create composite indices, as we did with the Alberta GPI well-being index.

This indexing system is based on various methodologica benchmarks including the UN
Human Development Index, the Index for Socia Hedth (Miringoff and Miringoff 1999) and
the Edmonton Social Hedlth Index. In all three cases, raw data from an inventory are
converted to an index using a numeric scaling process. In this process, a benchmark is chosen
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againgt which longitudina data are then compared and converted to a numeric score on a
scale (eg., from 1, the poorest condition, to 100, the optimum condition). This conversion of
raw data to an index is generally called “normalizing the data set.”

Marc Miringoff (1999) at Fordham University showed the value of this approach by devising
the Index for Socia Health (ISH), which he applied to the U.S. The ISH has subsequently
been applied to Canada and its provinces by Brink and Zeesman (1997). The ISH comprises
17 human hedlth and socia indicators and the conversion and indexing of atime-series of raw
datato a numeric scale. With Miringoff’s system, a unique benchmark is chosen for each
indicator, based on evidence of the optimal condition over atime series. For example, an
indicator for life expectancy would select the longest life expectancy achieved over the time
series as the benchmark. All other data points for life expectancy would then be compared
with the optimum life expectancy by dividing through the actud raw data in any given time
period with that benchmark. This approach to benchmarking and normalizing a data set is
particularly attractive since it allows each indicator to be assessed for optimal condition in its
own right.

Alternative benchmarking approaches include establishing a common year or time period
then converting the raw data set in accordance with that benchmark year. For example, a
common year may be sdected as the benchmark starting point for normalizing a multiple-
variable data set. Trends over time can thus be compared relative to a common starting point.
Another approach isto adopt a predefined performance objective or target established by
government or others as the benchmark against which current conditions are compared.

To demonstrate the utility of this indexing system, we chose Miringoff’s approach,

converting original raw datainto an index. The most controversiad step in the indexing
processis the selection of a benchmark for each indicator, since determining what constitutes
an optima or sub-optima condition of well-being is debatable. Neverthel ess, assumptions
were made, using common sense and intuition about what is a good or poor condition.
Clearly, the shortcoming is the problem of selection bias. For example, should a higher rate

of taxation be viewed as desirable or undesirable? The answer is: it depends on your view of
taxation. To some, paying more taxes is acceptable if there is a commensurate benefit in
public services; to others, paying less tax is desirable. Thusindexing is coloured by the values
that a society holds in common. Without a rigorous process of discerning such values we can
only posit benchmarks we regard as reasonabl e starting points for a discussion and
subsequent modification as values are reveaed.

The Alberta GPI indices were constructed for each indicator by taking the original raw data
set then normalizing the data on a scale from 1 to 100. A score of 1 suggests the poorest
condition over time and a score of 100 suggests the best condition. In benchmarking the
Alberta GPI data set we concerned ourselves only with an examination of Alberta.

Idedlly, we would compare Alberta' s performance across all 51 indicators with that of other
provinces or nations. The same benchmarking approach would apply except that the optimal
well-being benchmark might be another community over the same time series. Thiswould
yield adifferent set of GPI indicator scores from those derived by looking at Alberta alone.

The indices derived from raw data allow us to compare trends in other incomparable
indicators of well-being and a so to create composite or aggregate indices composed of a
family of measures. Determining the importance of individual indicators within an aggregate
index is complicated by the fact that vaues differ among individuals.
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For the sake of smplicity and in the absence of clear values for Albertans, we opted to give
equal weighting to all 51 Alberta GPIs. Had we attempted to assign greater weight to one or
more indicators in the data set, we would have been criticized for selection bias. We believe
our approach was reasonable under the circumstances. Moreover, the GPI accounting system
alows for “what if” weighting scenarios to be played ouit.

An example of how the indexing system works is shown using the suicide indicator in the
Alberta GPI accounts (Table 6).

Table 6: Suicide Index

Year Suicide Rate Suicide Index
(raw data)
Suicide rate for both Benchmark is lowest suicide
sexes per 100,000 rate in Alberta over study
population period, 1964
1961 11.1 85.59
1962 10.5 90.48
1963 10.3 92.23
1964 9.5 100.00
1965 13.4 70.90
1966 13.6 69.85
1967 11.8 80.51
1968 10.9 87.16
1969 12.0 79.17
1970 14.4 65.97
1971 15.2 62.50
1972 12.3 77.24
1973 13.9 68.35
1974 13.8 68.84
1975 17.2 55.23
1976 15.9 59.75
1977 17.3 54.91
1978 18.1 52.49
1979 17.3 54,91
1980 15.3 62.09
1981 18.2 52.20
1982 15.9 59.75
1983 15.7 60.51
1984 17.1 55.56
1985 17.7 53.67
1986 12.6 75.40
1987 17.6 53.98
1988 16.2 58.64
1989 16.8 56.55
1990 14.8 64.19
1991 16.0 59.38
1992 18.1 52.49
1993 18.3 51.91
1994 16.0 59.38
1995 16.8 56.55
1996 16.6 57.23
1997 17.0 55.88
1998 14.4 65.97
1999 14.4 65.97
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In this case, the lowest rate of suicide in Alberta (9.5 per 100,000 people) was set as the
benchmark for optimum condition for this indicator—the year 1964. The raw data score of
9.5 suicides per 100,000 people is normalized or converted to an index by dividing 9.5 by 9.5
and multiplying by 100. The benchmark rate of 9.5 was then divided by al subsequent annual
suicide rates multiplied by 100 to yield a normaized index score.

The result is that changes or trends in the actual condition (raw data) for suicide can be seen
in comparison with the index (Figure 5). This figure shows the optimal (lowest) rate of
suicide as 1964. The trends in individual or multiple indicators can be compared over time.
For example, we can answer the question, “How did economic growth track suicide rates
over the last 40 years?’

Figure5: Alberta Suicide Index and Suicide Rates
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Another feature of the GPI accounts is that they allow users to compare various indicators
against each other, in terms of raw data (see Figure 6, which compares divorce rate trends
with GDP per capita) and in terms of indices.
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Figure 6: Alberta GDP per capita versus Family Breakdown (Divor ce Rates),
1961 to 1999
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Source: Statistics Canada, CANSIM special retrieval and Alberta Economic Accounts 1999

Because indexing allows for the aggregation of one or more GPI indicators into composite
indices by subject category (e.g., economy, society, environment) or as a composite GPI
well-being index that uses al 51 GPIs, it enables decision makers to answer such questions
as.
“If economic growth was up, how did the overal well-being of the economy, society and
environment change over the same time period?’

The answer to that question might be shown as indicated in Figure 7, which compares the
GPI Index for Alberta with the GDP per capitaindex (based on our preliminary findings).
The graph suggests that as the economy grew progressively in terms of GDP per capita,
overall genuine progress or well-being was rather stagnant. We could aso create separate
GP! indices according to the three themes of economy, society and environment. Or we could
mix and match various indicators to assess correlations and possible relationships.
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Figure7: Alberta GPI Index vs. GDP Index, 1961 to 1999
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Another creative way of presenting the “condition” statement of the well-being of a society is
to present an integrated picture of well-being by comparing the scores of al 50 indicators
smultaneoudy.

Figure 8 illustrates a composite GPI Indicator Account portrait—a kind of holistic “baance
sheet” —for the year 1999. This GPI Sustainability Circle isavisua image of the condition of
each of the 50 indicators relative to either a benchmark year or other best-performance
benchmark.

Those GPI indicators that reflect an optimal state of well-being would score a perfect 100
points, thus their performance would be plotted at the outer edge of the Sustainability Circle.
Indicators with a less-than-perfect score would be plotted along an axis from 1 (worst
performance, near the centre of the circle) to 100. A perfect GPI Sustainability Circle would
be completely filled to the outer edges of the circle. This gpproach to showing visually the
condition of al wedlth or well-being in a society is a powerful tool for communicating a
number of complex issues.

The Pembinalnstitute, page 27



The Alberta GPI Blueprint

Figure 8: Alberta GPI Sugtainability Circle Index for 1999
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Individua GPI Sustainability Circles can be constructed by year, thus identifying which year
had the best performance across al GPI categories.

Among other things, the GPI Circle index shows that although economic growth has been
robugt, savings rates are low, taxes are high, and household debt is high. For social and
human well-being conditions, life expectancy has increased, premature mortality is lower,
and income is more evenly distributed.

Just as corporations and organizations measure the state or condition of their capital and
depreciation cogts, their liabilities and net worth in a balance sheet format, so too would the
nation, province or local community.

Unlike financia balance sheets, the GPI Balance Sheet does not “balance’ per se, given that
the accounts are expressed largely in non-monetary terms—that is, qualitative conditions.
Thisis, however, not unlike a steel company or oil company reporting its inventory of steel or
its economic reserves of oil and gas. Determining what constitutes a liability to the
sustainability of society is aso a chalenge and would require considerable debate. Our
Alberta GPI balance sheet is meant to provide a starting point for discussion and future
refinement.

The GPI circles can also be constructed according to the three sustainability themes. Figures
9, 10 and 11 show preliminary results for the condition of the Economy, Society and
Environment for the year 1999 in Alberta.
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Figure 9: Economic GPI Sugtainability Circle
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Figure 10 Social GPI Sustainability Circle
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Figure 11: Environment GPI Sugtainability Circle
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Another way of presenting the evidence isin the form of a GPI report card. Table 7 shows the
conditions of well-being, using the 51 GPIs, for 1999 and for the highest and lowest index
years for the study period; it also shows the long-term trends of changesin conditions, using
arrow symbols. The evidence contained in the GPI accounts can be used as the basis for
reporting to citizens about the conditions and sustainability of their province or nation, just as
corporations report to shareholders through annual performance reports. The information
contained in the GPI accounts challenges us to consider how we might improve our
stewardship of real wedlth to ensure a sustainable future in the 21* century.
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Table 7: The Alberta GPI Sugtainability Condition Report Card for 1999 and Well-
being Trends, 1961 to 1999

ECONOMIC WELL-BEING GPI Condition Highest Index | Trendinthe GPI | Description of Trend
Genu|ne ProgreSs |nd|cators Index in 1999 Year / variable
(100 = best) Worst Index 1961-1999
(0 =worst) Year*
Economic growth (real GDP per 100 1999 The economy (real GDP, 1998%)
capita) 1961* z grew 400% in 40 years,
representing a growth rate of 4.4%
per annum or 2.2% per capita.
Economic diversity (distribution of 38 1971 Alberta’s economy was more
GDP) 1983+ diversified in 1999 than in 1985 but
less diversified than in 1971.
Trade balance (exports less imports) 61 1996 The balance of exports to imports
1971* has been variable, though slightly
improved.
Real disposable income 92 1981 Higher than in the 1960s and
1961* 1970s but virtually unchanged
since 1984.
Real weekly wage rate 95 1982 Real weekly wages while higher in
1964* z 1999 compared to the 1960s have
been stagnant since 1984.
Personal consumption expenditures 100 1999 Real spending per capita grew at
1961* 2.0% per annum.
Transportation expenditures 26 1961 Real transportation expenditures
1997+ z per capita are growing at 3.8% per
year.
Taxes 17 1961 z Average annual growth of real
taxes per capita was 5.1% per
1999* annum.
Household and personal debt (per 25 1961 Household and personal debt is
capita growing at 3.8% per capita per
pita) 1999* z annum.
Savings rate 26 1982 Savings rate fell to 7.5% from a
1970* g high of 27% in 1982, but was
higher than in 1960s
Public infrastructure (value of 84 1990 Value of services increased at
services) 1964+ z 0.6% per annum per capita.
Household infrastructure 94 1989 Value of services from household
1961* appliances and infrastructure has
been increasing at 3.3% per capita
per annum.
Economic GPI Index 63 1985 The GPI Economic Index has
1970* increased at 0.4% per annum

since 1961, but stagnated since
then.
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PERSONAL and SOCIETAL GPI Condition Highest Index Trend in the Description of Trend
WELL-BEING Index in 1999 Year / GPl variable
Genuine Progress Indicators (100 = best) Worst Index 1961-1999
*
(0 =waorst) Year
Poverty (percentage living below 59 1981 Rate of poverty was higher in the
LICO — low income cut-off) 1992+ 1990s than the 1960s but is largely
unchanged since 1981.
Income distribution 90 1989 The distribution of income is more
1961* S even in the 1990s, but the gap
between the earned (market) income
of the rich and poor is widening.
Unemployment (rate) 44 1966 Unemployment is higher than in the
1984+ z 1960s and ‘70s but has fallen since
1993.
Underemployment 16 1966 Underemployment, while lower since
1993* z 1993 is significantly higher than in
the 1960s and ‘70s.
Paid work (time use) 52 1961 Total hours of paid work per worker
1998* S have steadily declined since 1961.
Household work (time use) 89 1997 Hours spent at housework per
1982* z Albertan were up only slightly in the
latter part of the 1990s compared to
the ‘60s.
Parenting and eldercare (time use) 69 1966 Albertans spend less time (60 hours
1986+ less per year) with children and
parents than ever before.
Free (leisure) time (time use) 100 1999 Albertans have more slightly more
1961+ hours of free time (leisure) than
before.
Volunteer time (time use) 100 1999 The hours spent volunteering has
1986* remained virtually unchanged at
roughly 66 hours per person per
year.
Commuting time (time use) 96 1961 Time spent commuting to and from
1992* z work was up slightly in the 1990s
compared to the ‘60s but is
effectively unchanged
Life expectancy 100 1999 Albertans are living longer than ever.
v | A
Premature mortality 100 1999 Premature mortality (from all causes
1974* S except suicide) is declining, since
peaking in 1974.
Infant mortality 87 1997 Infant mortality has declined
1970* significantly since the 1960s (an
improved condition)
Obesity 21 1985 Obesity and overweight conditions
1999* z are rising steadily.
Suicide 66 1964 Suicide is much higher than in the
1993* z 1960s, peaking in 1993 and
moderating slightly since then.
Youth drug use 39 1983 Youth drug use shows a slight
1999* z increase since 1968.
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PERSONAL and SOCIETAL GPI Condition Highest Index Trend in the Description of Trend
WELL-BEING Index in 1999 Year / GPl variable
Genuine Progress Indicators (100 = best) Worst Index 1961-1999
*
(0 =worst) Year
Auto crashes 68 1961 Auto crashes per adult Albertan
1981* z increased until about 1990 and have
since declined.
Divorce and family breakdown 24 1961 The percentage of marriages that
1986* z ended in divorce was higher at 41%
in 1999 than in the 1960s (10%).
Crime 54 1962 The rate of crime rose steadily,
peaking in 1991, and declining since
1991~ ‘Z then.
Problem gambling 6 1973 With access to more legalized
1999+ z gambling, the cost associated with
problem gambling is increasing
dramatically.
Voter participation 80 1967 Fewer eligible voters are casting
1997* - votes in all elections than at any time
in history.
Educational attainment 100 1999 More adults (54% of the adult
intellectual ital ’I ‘ population) had some post-
(intellectual capital) 1961 - secondary education in 1999 than
ever before.
Societal GPI Index 67 1962 The GPI Personal and Societal Well-
1988* g being Index has declined an average

rate of 0.7% since 1961, although it
moderated in the latter part of the
1990s.
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treatment, water-related illness and

ENVIRONMENTAL WELL-BEING GPI Condition Highest Index | Trend in the GPI Description of Trend
Genuine Progress Indicators Index in 1999 Year / variable
(100 = best) Worst ln*dex 1961-1999
(0 =waorst) Year
Conventional crude oil and natural 20 1966 N?tural gas and _Conventcijon?l crud_eh
i * oil reserves continue to decline, wit
gas reserve life 1999 S replacements not keeping pace with
extraction.
Oilsands reserve life 79 1979 Oilsands reserves are relatively
1998* constant given that there an
estimated 300 billion barrels of
economic reserves of oil that could
last hundreds of years.
Energy use 44 1962 Total energy demand (intensity of
1999* z use) continues to rise at a rate of
2.2% per annum, per capita, similar
to the GDP per capita.
Agriculture sustainability 62 1999 The agriculture sustainability index (a
1961* z composite index of yields, soil
organic carbon, summer fallow,
pesticide use and salinity) increased
somewhat in the 1980s and ‘90s.
However, increasing farm debt, and
fertilizer and pesticide use may
become problematic.
Timber sustainability 79 1994 The Timber Sustainability Index (ratio
1998* E of timber growth to all timber capital
depletions) continues to decline,
falling below sustainable thresholds
in 1998 and 1999.
Forest fragmentation 11 1961 The fragmentation of Alberta’s
1999* z forests (due to industrial
development) has risen so
dramatically since the 1960s that an
estimated 90% of Alberta’s vast
productive forest land base is now
fragmented.
Parks and wilderness 33 1999 While the area of parks and
1995+ z wilderness under protection has
increased slightly, not all landscape
types are adequately represented.
Fish and wildlife 45 1980 Caribou populations are falling;
1999+ S grizzly bear populations are
uncertain, and sport and commercial
fisheries are declining.
Wetlands 40 1961 Area of wetlands has declined at an
1999+ S estimated 0.6% per year since 1961.
Peatland 99 1961 The area and volume of peatland is
1999+ largely unchanged.
Water quality 73 1999 Overall water quality (a composite
1986+ z index of pulp effluent, sewage

river water quality) has improved.
However, river water quality shows a
slight decline and groundwater
conditions are uncertain.

The Pembinalnstitute, page 34




The Alberta GPI Blueprint

ENVIRONMENTAL WELL-BEING GPI Condition Highest Index | Trend in the GPI Description of Trend
Genuine Progress Indicators Index in 1999 Year / variable
(100 = best) Worst Index 1961-1999
Year*
(0 =worst)
Air quality 80 1997 The Air Quality Index (includes SO,
1972+ : ‘ CO2, VOC, NOx and PM) has
improved. However, some emissions
are showing increases, and
particulate matter is a health
concern.
Greenhouse gas (GHG) emissions 31 1962 GHG emissions have risen an
1996+ z estimated 3.2% per capita, per
annum since 1961.
Carbon budget deficit 14 1974 Alberta carbon budget deficit (the
1998+ z relationship between CO. emissions
to the annual carbon storage by the
environment) has increased at 5.4%
per annum from 1961-1999, but
slowed in the ‘90s.
Hazardous waste 42 1974 The volume of hazardous waste
1998* ‘ increased three fold between 1991
and 1999. Alberta ranked third
highest among Canadian provinces
for releases of pollutants to air,
water, landfill and underground in
1997.
Landfill waste 55 1995 As a result of recycling efforts, waste
1991+ S to landfills has decreased somewhat,
but the target of a 50% reduction by
1999 was not met. Alberta has the
lowest rate of recycling and reuse in
Canada (17%).
Ecological Footprint 44 1961 The ecological footprint of each
1997+ ‘ Albertan is increasing at a rate of
1.4% per year with a 1999 footprint
roughly six times larger than the
average global carrying capacity.
Environment GPI Index 44 1962 The Environment GPI Index has
1970* : ‘ declined steadily at a rate of 1.0%
per annum since 1961.
Alberta GPI Index 61 1961 The overall GPI Index for Alberta has
“ declined an average 0.5% per annum
1998~ from 1961-1999, though it moderated
slightly in the 1990s.
Alberta Economic Growth (GDP) 100 1999 r Total Alberta real GDP has grown at
Index 1961+ “ an annual real rate of 4.4% since

1961; real GDP per capita has grown
2.2% per annum.
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4.3.5 The GPI Net Sustainable Income Statement
The “GPI Net Sustainable Income Statement” is similar to the U.S. GPI and the ISEW
developed by John Cobb Jr., Herman Daly, and Clifford Cobb in 1995 and 1989 respectively
(see aprototype in Table 8). The GPI income statement represents the monetary expression of
economic well-being consistent with the first GPl and | SEW measurement efforts. The
methods adopted for constructing the Alberta GPI net sustainable income statement are
based, in part, on the U.S. GPl methodology handbook (Anieski 1999) and the Australian
GPI (Hamilton 2000). Estimates for Alberta' s GPI net sustainable income statement cover the
study period 1961 to 1999.

Likethe U.S. GPI and Australian GPI, the Alberta GPI accounts include a GPI net
sustainable economic welfare line (a“revised” GDP) to compare with the GDP over time. As
has been shown in the U.S. and Australian GPl work, arising GDP over 50 years of
accounting stands opposed to a declining (U.S) or stagnant (Australia) monetary GPI.

The GPI income statement adjusts GDP for some of the full costs and benefits of human,
socia and environmenta impacts of economic growth. GPI accounting seeks to examine
economic growth in terms of the factors that lie outside of or are measured incorrectly or not
at al in national accounts. For example, the time spent by individuas and households at
unpaid work such as parenting, housework and
volunteering is not valued at dl in the national

accounts or GDP. Other important components A GPI income statement attempts to
are similarly not counted, including the value of identify unaccounted-for benefits that

services from public and household contribute to genuine well-being, and

infrastructure, the value of natural capital .
(petroleum resources, forests, agricultural soils), regrettable expenditures that common
sense tells us are “costs” of progress

and the value of ecological services (watersheds, ) ML
air sheds, ecosystems). Not accounting for the rather than genuine contributions.
depreciation vaue of naturd capita asit is

extracted or used up is smply poor capital

accounting. The other perversion of national accounting is that it considers expenditures on
crime, suicide, auto crashes and other socid ills (what the GPI regards as “ regrettabl e’
expenditures) as a monetary contribution to GDP. Intuitively, it makes no sense to count such
ills as genuine progress.

A GPl income statement is much like the income statement of afirm. It consists of gross
revenues (benefits) and a series of costs, including the cost of capital depreciation. What is
unigue to the GPI income statement is that unaccounted benefits are included, and capital
encompasses not only produced capital but also human, socia and natural capital. Since there
are no generally accepted accounting principles to guide us, the first prototype GPl income
statements will be crude and preliminary. Of course, creating a GPI income statement for a
nation is more complicated than generating an income statement for a business. However, any
marginal improvement to the nation’s income statement, which in principle is a one-line item
called the GDP (akin to afirm reporting only tota revenues), isrea progressin nationa
accounting.

In the GPI income statement, an attempt is made to identify unaccounted-for benefits that
contribute to genuine well-being, and regrettable expenditures that common sense tells us are
“costs’ of progress rather than genuine contributions. For example, unlike the GDP, the GPI
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income statement considers expenditures on a home security system as a regrettable cost for
people and communities living in fear of crime. Thus expenditures on home security systems
would be treated as a negative rather than a positive contribution and would be deducted from
the GDP. The economic vaue (based on economic rent calculations) of depleting non-
renewable oil and gas reserves would be treated like any depletion from afinite stock of
inventory; that is, as a depreciation cost against income. At the same time, the economic
vaue of depleting renewable resources at rates that deplete the origina capital stock (e.g.,
forests or agricultura land productivity) thus jeopardizing long-term sustainability of natural
capital flows would be treated as a cost against GDP. Other perversions can contribute to a
sudden jump in state or provincial GDP—such as the Exxon Vadez oil spill or natural
disasters like tornados or the ice storms in Ontario and Quebec. The jump would go largely
unexplained in next year’ s economic news of GDP growth, yet common sense says the
growth was based on a regrettable event.

Another consideration in the GPI income statement is the nature of government expenditures.
Some government expenditures such as health care or education presumably improve the
collective well-being of dl citizens, but in other cases (e.g., drug addiction counseling,
government debt servicing or environmental pollution remediation) these expenditures may

be viewed as regrettable or “defensive’ expenditures; that is, they are made in reaction to or
in defense of a regrettable loss in the condition of human, socid or environmenta well-being.

Many possible adjustments could be made to devise a more transparent GDP statement. The
biggest challenge is gathering the necessary expenditure and depreciation cost data to
complete such a statement. However, such estimates are possible, as has been demonstrated
in constructing the U.S. and Australian GPI, and now in the case of the Atlantic GPI initiative
for Nova Scotia. The Alberta GPI follows in this tradition.

The importance of presenting a revised GDP account to reflect human, social and natural
capital costs of declining conditions or unsustainable paths is obvious. Consider, for example,
afuture finance minister’ s budget. Along with projections of economic growth, the budget
might also reflect on last year’s GDP growth that resulted from productive economic activity
and from regrettable socia and human health costs and from the depletion of natural capita
stocks or environmental pollution clean-up costs. This would make more transparent the
reality that even though GDP may be up, other factors of genuine well-being might require
attention and investment.

With amore holistic and transparent perspective on economic growth, a more robust picture
of progress and well-being would emerge, leading to a healthier and more enlightened debate
about quality of life and government budgets. Thisisthe goa of GPl accounting. Indeed,
some might argue that identifying key expenditure drivers of GDP growth is perhaps the most
important benefit of GPI accounting. This was clearly the main success of the origina U.S.
GPI studies.

Examining the actua structure of the GPI income statement (Table 8), we begin with the
gross expenditures of households, or persona consumption expenditures. This is the largest
component of GDP and is presumed to correlate with economic well-being of households,
which is the focus of our accounting. Accepting the premise that consumption spending
contributes to genuine well-being (which is debatable), we then make a series of additions
and deductions against our “gross’ expenditure starting point. That said, the monetary GPI is
strongly biased upwards because of the presumption regarding consumption expenditures and
because rising persona consumption expenditures also raise the GDP, depending on their
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relative importance to an economy’s GDP. Of course, much of what we count as personal
consumption expenditures may not represent genuine improvements in our well-being and
qudity of lifeat al. Indeed, they may smply be an account of money circulating in an
economy chasing goods and services that most households don’t need beyond a certain level
of sufficiency.

Proceeding from personal consumption expenditures we adjust for income inequdity on the
premise that rising income inequality erodes socid cohesion and overal societal well-being.
We then add unaccounted-for benefits including the opportunity labour cost of unpaid work
and the value of services from public and household infrastructure. We then deduct

regrettable costs and depreciation costs of natural, social and human capital, arriving at a GPI
Net Sustainable Income line expressed in monetary terms for any given operating year.

Table 8: Components of the Alberta GPI Net Sustainable Income Statement

Gross Revenues, Expenditures or Output (Personal Consumption Expenditures)

Adjust for Income Distribution (inequality using the Gini coefficient)

ADD: Unaccounted Benefits - Non-defensive public/government expenditures
Value of services of consumer durables

Value of public infrastructure/capital services
Net capital investment

Value of housework

Value of parenting and eldercare

Value of volunteer work

Value of free time

SUBTRACT:

Regrettable Social Costs - Cost of household and personal debt servicing
Cost of consumer durables (depreciation)
Cost of unemployment

Cost of underemployment

Cost of auto crashes and injuries

Cost of commuting

Cost of crime

Cost of family breakdown

Cost of suicide

Cost of problem gambling

Cost of substance abuse (drugs, alcohol, tobacco)*
Cost of obesity and unhealthy lifestyles*

Regrettable Environmental Costs - Cost (depreciation) of nonrenewable energy resources
and Natural Capital Depreciation (oil, gas, coal) _

- Cost of non-timber forest values due to changesin
productive forest land
Cost of unsustainable timber resource use
Cost of agriculture land degradation (erosion of bare
soil on cultivated land)
Cost of air pollution
Cost of climate change damage (greenhouse gas
emissions)
Cost of loss of wetlands
Cost of water pollution (human wastewater)
Non-market costs of toxic waste liabilities
Non-market cost of municipal landfill waste

= GPI Net Sustainable Income (Net Beneficial Output)

* While these social costs are identified as part of the GPI Net Sustainable Income statement they were

not explicitly calculated for the Alberta GPI accounts
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The GPI accounts make the GDP more transparent by identifying the full costs and benefits
of capital consumption. For example, as seenin Table 9, the GPI income statement shows
that the monetary value of unpaid work (housework, parenting, volunteerism) in Alberta
amounted to $38.8-hillion, or 35.4 percent of Alberta’s GDP in 1999—benefits that are not
counted in the GDP. Furthermore, socid costs such as underemployment, auto crashes, crime,
divorce, suicide, and problem gambling, which totaled an estimated $23.4-billion in 1999, or
21.3 percent of GDP, are treated as economic gains rather than regrettable costs. Adding up
the costs of natural capita depletion and environmental costs of pollution amounted to $26.4-
billion, or 24.0 percent of GDP. The result is a new bottom line that considers which
expenditures and income in society contribute to sustained economic welfare.

This methodological approach is based on the U.S GPI methodology (Anielski and Rowe
1999), the Australian GPI (Hamilton 2000) and the important work by Dr. Ron Colman and
team with GPI Atlantic. Vauation modifications for the Alberta GPl income statement were
made consistent with Canadian or Alberta values, costs and benefits, drawing from research
studies, Statistics Canada data and Alberta Government expenditure data. Some of our
estimates of costs and benefits were based on GPI Atlantic’s estimates for Nova Scotia.

The methods used to derive both benefit and cost estimates for each of the components of the
GPI income statement for Alberta are contained in the detailed Alberta GPI background
reports (28 separate reports, see Appendix A) that supplement the Alberta Sustainability
Trends 2000 report.

We recognize that many opportunities exist to improve the valuation methods necessary for
developing rigorous GPI income accounts. Given our experience in the U.S. GPI analysis, we
a so recognize that many methodologica and conceptua biases and controversies with the
original U.S. GPI work have not, for the most part, been fully debated or resolved.™

The results of the Alberta GPI net sustainable income statement for 1999 are shown in Table
9. The Income Statement complements the GPI Balance Sheet, which shows the physical
condition of dl capitd, and contains important information that policy makers can use in their
planning and budgeting activities.
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Table 9: Alberta’s GPI Net Sustainable Well-Being Income Statement for 1999, in
millions of 1998 dollars

Alberta GPI Income Statement for 1999

($ million 1998 dollars) $ millions (1998 dollars) % of GDP

Gross Domestic Product (expenditur e-based) 109.708.43
Per sonal consumption expenditures 52,838.59 48.2%
Consumption expenditures adjusted for income distribution 47.957.49 43.7%
Non-defensive government expenditures 7,727.89 7.0%
Value of Services of Consumer Durables 5,532.50 5.0%
Value of public infrastructure services 1,660.96 1.5%
Net capital investment (864.64) -0.8%
Cost of household and personal debt servicing (6,433.77) -5.9%
Value of unpaid time use
Value of housework 32,907.30 30.0%
Vaue of parenting and eldercare 3,291.54 3.0%
Value of volunteer work 2,631.30 2.4%
Value of free time —_— 006 0.0%
38,830.19 35.4%
Social Costs
Cost of consumer durables (7,998.17) -7.3%
Cost of unemployment and underemployment (3,823.98) -3.5%
Cost of auto crashes (3,026.43) -2.8%
Cost of commuting (4,406.03) -4.0%
Cost of crime (1,833.23) -1.7%
Cost of family breakdown (147.96) -0.1%
Cost of suicide (2.43) 0.0%
Cost of gambling (2.167.50) -2.0%
(23,405.73) -21.3%
Environmental Costs
Cost of non-renewable resource use (10,656.30) -9.7%
Cost of non-timber forest values due to change in productive forest (23.78) 0.0%
Cost of unsustainable timber resource use (loss in pulp production value) (14.60) 0.0%
Cost of erosion on bare soil on cultivated land (on-site only) (12.78) 0.0%
Cost of reduction in yields due to salinity on dryland and irrigated cropland (58.15) -0.1%
Cost of air pollution (3,666.00) -3.3%
Cost of GHG (damage of climate change) (4,073.33) -3.7%
Cost of loss of wetlands (7,682.01) -7.0%
Environmental cost of human wastewater pollution (0.57) 0.0%
Non-market cost of toxic waste liabilities (4.71) 0.0%
Non-market cost of municipal waste landfills (190.10) -0.2%
(26,382.33) 24.0%
GPI (Net Beneficial Output), with debt servicing costs 36,099.62

—_— e

GPI (Net Beneficial Output), without debt servicing costs 43,433.40
GPI (with debt) per capita 12,480.10
GDP per capita 37,005.04
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The bottom line derived from a GPI Income Statement is essentially the “net sustainable
income” bottom line, similar to the U.S. GPI estimate of sustainable economic welfare. It
tells us whether we are running an annual “surplus’ or “deficit” in genuine progress—
whether we are living sustainably off the interest or eroding the capital stock. The GPI
Income statement combined with the GPI Balance Sheet alows us to then better budget for
investing in sustainability of al capital.

Figure 12 below compares real GDP per capita with the GPI net sustainable income results. It
shows that while GDP has risen steadily since 1961, the GPI income line was stagnant
through the 1960s and recovered after 1986 as the importance of oil and gas diminished and
the vaue of unpaid work rose significantly.

Figure 12: Alberta GPI Net Sustainable Incomevs. GDP per capita, 1961 to 1999,
19983%
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Source: Alberta GPI Accounts, GPI income statements, 1961-1999

The key challenge in the GPI Income Statement, as with GPI accounting in generd, is
determining whether a value being accounted for is a regrettable cost or true depreciation of
weslth, capital or well-being. For example, some people might view commuting to work as a
desirable expenditure of their time while others find commuting regrettable and undesirable.
A GPI at aregional scae should reflect the values held in common by most households,
recognizing there will aways be differences of opinion.
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4.4 The GPI Accounts in Detail

The GPI accounts consider financial well-being at the individua and household level. This
includes real disposable income, expenditures (broken down by categories), debt (individud,
household, farm, business and government), taxes and the value of services of household
infrastructure and durables. This section describes the GPI accounting architecture in more detail.
Additional information on GPI accounting methodologiesis contained in the GPl background
reports published by the Pembina Ingtitute (see Appendix A).

4.4.1 Economy accounts
The economy and livelihood accounts track current economic conditions of well-being,
including GDP and dl its components—persona consumption expenditures, government
expenditures, business investment, and imports and exports. The GDP accounts are important
for tracking the overal state of the economy—that is, the sum of goods and services traded in
an economy or geographic region. The GPI accounts use expenditure-based and income-
based GDP data from the provincial income accounts maintained by Statistics Canada and the
Alberta Government. These data provide information on key indicators in the GPI accounts,
including real GDP per capita, trade balance, government expenditures and public infra-
structure values. All economic account data are expressed in monetary terms.

Government or public expenditures are also considered in the GPI accounts. These expendi-
tures by federa, provincial and municipal governments contribute to the well-being of indi-
viduals, households and communities at the provincid and nationa level. In the case of the
Alberta GPI accounts, the focus is provincia government expenditures and their respective
contribution to the well-being of Alberta households. Public sector expenditures include
health, education, socia security and welfare, justice and safety, resource management and
environmenta protection, community development (culture and recreation capital outlays for
infrastructure, recurrent maintenance expenditures and general government services.

Some government expenditures make a net contribution to provincia and nationa well-being
while others serve to mitigate damages to human, social and natural capital that may have
resulted because of economic development activity. Expenditures that presumably contribute
to overall well-being might include most aspects of health and education programs. But
should al aspects of health spending be considered as a positive contribution to well-being?
Are some expenditures defensive in nature; that is, necessary because of the regrettable
impacts of lifestyle choices and environmental pollution? Defensive expenditures also

include spending on maintaining public order and safety, the military and socia security.

The GPI accounts distinguish between government expenditures that represent genuine
improvements in societal well-being and those that are defensive in nature, by including the
former and leaving out the latter.

How do we decide which expenditures improve or maintain well-being and which are
defensive? The answer depends on the values of society toward issues of governance, public
services and taxation. Each society has a different perspective, which means that GPI
accounts will vary according to community values. Notwithstanding the complexities of the
issue, the importance of making such distinctions is critical in a discussion of the benefits of
government expenditures of taxpayer dollars.
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Determining which government expenditures belong to each category is tricky and would
require a vigorous debate. How much of health spending, for example, is discretionary and
how much smply offsets the impacts of regrettable activities in the economy, workplace or at
the level of individua lifestyles? For the Alberta GPI accounts we arbitrarily assumed that
roughly 50 percent of provincial government expenditures are defensive in nature.

The U.S. GPI caculations (Anielski 1999) do not even consider the issue of government
expenditures. The Australian GPI (Hamilton 2000) treats most expenditure on public
education as an investment in human capital but only 50 percent of health spending (as
consumption) is regarded that way, with the other 50 percent assumed to be defensive.
Audtralia congiders spending on recreation and culture as wholly consumptive and wholly
non-defensive and is therefore fully included in the GPI. The Australians also consider the
merits of general government services (expenditures that cover general administrative costs
of government, including basic functions such as tax collection and policy advice) as
essential for good government. They arbitrarily assume that only 50 percent of general
government services makes a positive contribution to welfare rather than simply off-setting
faling conditions.

We bdlieve that our assumption to regard 50 percent of government expenditures as
“defensive’” and 50 percent as a genuine contribution to well-being is reasonable for the
Alberta GPI. We obvioudy recommend a thorough debate on the subject.

The issue of discerning the utility of government spending raises another important issue, that
of assessing the “returns’ (or outcomes of government services) from each tax dollar invested
by citizens and business to operate a good, sustainable and civil society. The GPI accounting
system would give decision makers the right set of lenses to examine government expendi-
tures from this perspective. Linking budgets to government service outcomes is an important
dimension of effective government strategic and business planning, and is something Alberta
has pioneered. We think GPI accounting is an attractive tool for improving the existing busi-
ness planning process of the Alberta Government, alowing decision makers to determine the
long-term outcomes, impacts and utility of government services in relationship to investment
of tax dollars.

4.4.2 Livelihood accounts
The economic livelihood accounts divulge important trends in the capacity of households to
finance consumption and improve their well-being. Tracking changes in real disposable
income, in relation to persona consumption spending, taxation and debt servicing costs, gives
an important and pragmatic insight into the genuine economic well-being of citizens.

The importance of this perspective was particularly poignant in the case of the Alberta GPI
accounts. In Alberta, GDP rose steadily throughout the 1980s and 1990s, but real disposable
incomes remained stagnant, taxes increased, and household debt servicing costs soared. The
Alberta accounts aso revealed important trends in the way households are spending their
after-tax disposable income. How individuals and households choose to alocate their income
is an important indicator of their fiscal capacity and their overal well-being. For example, the
fact that households are spending significantly more on recreation, entertainment and eating
out than they did in the 1960s suggests a more affluent society and improved well-being. At
the sametime, rising levels of personal or household debt, with rising debt servicing costs,
suggests that some households are constrained and worse off than in the 1960s.
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4.4.3 Infrastructure accounts (public and household infrastructure)

The GPI accounts include an accounting of the service value and depreciation of public and
household infrastructure, including consumer durables. Public infrastructure provides a

stream of benefitsto citizens, including roads, water systems, hospitals, and sewage and other
management systems to deal with waste. GPI accounts measure the value of these servicesto
households and businesses and place a monetary amount on them.

The GDP records the purchase of a car, dishwasher or refrigerator as a pure cash transaction
without regard to the service derived from the durable item. According to the GDP, the more
we spend to acquire, maintain and dispose of such durables, the more our economic well-
being is assumed to increase. But what is most important to household well-being isa
sustained flow of services from the durables and infrastructure we have purchased or built. In
redlity, the longer their lifespan, the more value households derive from them. Purchasing
durables that wear out prematurely because of cheap materials or faulty manufacturing goes
against common sense. lronically, a society that constructs long-lasting infrastructure, both

for household and public use, would have alower GDP than a throw-away society.

Economists have long agreed that a more appropriate measure is the flow of services from the
stock of capital rather than expenditures on capital. In other words, it is more meaningful to
use an accrua basis than a cash basis. There is no agreement, however, on precisely how the
stock should be measured or on how the value of the flow of services should be treated.

To predict consumer behaviour during various phases

of the business cycle, arefined treatment of the issue
isimportant. For the purposes of the GPI, which is
primarily oriented toward long-term trends rather than
short-term changes in the economy, a rough estimate
of the flow of services from consumer durablesis

GPI accounting focuses on the
value of service flows rather than
expenditures on durables, reflecting
the reality that, dollar for dollar,

sufficient. GPI accounting rectifies some of the current products that wear out quickly
shortcomings of GDP accounting by attempting to render less value than those that
measure the value of services from the stock of last longer.

buildings, roads, hospitals, water treatment facilities,

homes, farm structures and many other forms of public
and private infrastructure.

In the case of household infrastructure and durables, GPI accounting focuses on the value of
service flows rather than on the expenditures on the durables. This gets us closer to a genuine
accounting of sustained built capital service. For the Alberta GPI accounts we estimated the
service vaue of household infrastructure on the basis of 22.5 percent of the estimated stock
value of household infrastructure from Statistics Canada’ s national bal ance sheet information.
Thisis consstent with the U.S. GPl methodology (Anielski 1999). The logic applied in the
U.S. GPI methodology dealing with consumer durables, isthat if a product lasts eight years, it
depreciates at 12.5 percent per year and thus provides that portion of its service each year. At
the sametime, if the interest rate is five percent, the purchaser of the product could have
gotten that much interest by putting the money into the bank instead. Economists therefore
regard the interest rate as part of the monetary value of the product to the consumer. Based on
an assumed depreciation rate of 15 percent and an average interest rate of 7.5 percent, the
value of services provided by consumer durablesis estimated to be 22.5 percent of the net
stock of cars, appliances, and furniture at the end of each year. To balance the estimated value
of services from consumer durables, GPI accounts aso subtract the actual expenditures on
consumer durables to avoid double counting.
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Focusing on the annual service that equipment provides rather than on the purchase price,
corrects the approach taken by the GDP—that is, treating money spent asif it were the same
as value received. The GPI approach reflects the redlity that, dollar for dollar, products that
wear out quickly render less value than those that last longer. Indeed, some corporations such
as Interface Inc. (one of the world’s largest interior carpet manufacturers) are moving in this
direction. Under the leadership of Ray Anderson, the company has begun to shift its focus
from regarding its product (carpet) as the end-point in the consumption process to a focus of
sustaining services from the carpet for the long-term benefit of consumers. This shift requires
anew philosophy, new manufacturing processes and new business arrangements, all of which
provide exciting opportunities to move to a sustainable future where the focus is on resource
and materia efficiency, reduced toxic materia inputs and throughputs, and building

meaningful and long-term rel ationships between producers and consumers of durable items.

Ideally, an accounting of the physica condition of built capital is desirable, athough such
accounting is chalenging. How do we measure the usefulness of a compuiter, refrigerator or
automobile and how can we determine whether such items can deliver a sustained stream of
service benefits or whether poor design renders them prematurely obsolete? Fair and accurate
assessments are complex. The desired approach is to assess the full life cycle and utility of
consumer durables and public infrastructure from a material and energy accounting
framework; that is, to estimate the full costs and benefits, as well as associated impacts.

There are effectively two forms of public capital: 1) public infrastructure owned and
maintained by government free of charge to citizens, and 2) public capital stocks owned by
public trading enterprises (e.g., public utilities) that sell goods or services to consumers, such
as eectricity, gas, water and publicly-owned housing. In the second category, the services
provided by the capital are aready captured in the national accountsin consumption
spending, either directly in final consumption or indirectly to the extent that these items are
purchased by firms as intermediate inputs (Hamilton 2000).

Historicaly, public accounting conventions treated public infrastructure as effectively free
because investments in built infrastructure were written off at anomina one dollar on the
public accounts. This practice violates generally accepting accounting principles applied to
business where a capital asset account is maintained, showing the book value and alowing
for depreciation cost of capital (a proxy for wear and tear) to be deducted against current
income. Not so in public accounting for public assets. Fortunately, efforts are being made by
public accountants, particularly by the Alberta Government, to rectify these shortcomings by
establishing built capital accounts based on book value or replacement vaue of public
infrastructure, as well as estimates of their depreciation value. GPI accounting concurs with
this approach to holistically accounting for the value, depreciation costs and utility of public
infrastructure, which isimportant for effective civic planning and governance.

In the Alberta GPI accounts for public infrastructure, we accounted for the total net capital
stock value and estimated an annua value for services from Alberta Government-owned
infrastructure based on Statistics Canada data. We estimated the value of services provided
by roads, bridges, utilities and buildings in Alberta at seven percent of the capital stock value
of the province's public infrastructure.**

To make such a calculation, we need to know how much infrastructure services contribute to
regiona or nationa well-being each year. We must also know something about the lifespan
of public infrastructure components. If, for example, aroad has a 50-year lifespan, then
applying a straight-line depreciation function would yield an estimated annua service value
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contribution of two percent of the capital cost value of the road each year. Inthe U.S. GPI,
Cobb, Halstead and Rowe (1995) argue that we should aso include the opportunity cost of
funds tied up in public infrastructure or fixed assets and apply an interest rate of 7.5 percent.
If an interest rate of four to five percent is closer to the real cost of capita for government,
this would mean that the community receives annual benefits of roughly 7 percent of the
freely provided stock of public capital. Thisisthe basis for our calculation of the Alberta GPI
accounts.

Public infrastructure must also be maintained and serviced. If maintenance and refurbishment
investments fall behind, then future generations will face higher costs than current

generations. The GPI accounts can show the relative value of annual services from public
infrastructure on a per capita basis. If such service values are maintained or sustained, given a
current desired stock of infrastructure, then sustainability of service flowsis ensured.
However, if such service vaues begin to decline in real terms (adjusted for inflation), this
would be notice to consider increasing investments in capital maintenance.

In the actual GPI income statement, an adjustment is made to personal consumption
expenditures for public and household infrastructure and durables for their service value and
their depreciation cost. First, we estimated the value of infrastructure and added it to personal
consumption expenditures to reflect the benefits individuals and households get from built
capital services. Second, we deducted estimates of the depreciation costs (a proxy for the
wear and tear on infrastructure over time) against persona consumption expenditures. These
two adjustments to the GPI income statement may in some cases cancel each other out.

4.4.4 Transportation and trade
Transportation is a crucia factor in our trade-oriented economy. It is hard to imagine modern
economies without the movement of goods and services by car, truck, rail, air, pipelines and
electronic media. Transportation keeps our modern economies going, it maintains so-called
competitive advantages and it enables the export of natural and human capital for improved
economic well-being. But we rarely ask whether al this movement is necessary or
sustainable for well-being at a personal or household level. For example, isthe production
and transport of our natural capital to foreign markets truly sustainable? Exactly what is our
comparative advantage in terms of living capital and are we practising the principles of
comparative advantage trade theory or smply engaging in akind of competitive economic
warfare trying to outdo our neighbours with a flurry of capital and monetary flows?

Tracking the movement of living and produced capital from producer to consumer and its
vaue to householdsiis a critical issue for GPI accounting. In our initia efforts to construct the
Alberta GPI accounts we have only begun to develop afull transportation and trade account.
To develop a transportation account, we must understand:

natura capital stocks and flows (trade);

human capital stocks and flows (professiona services of intellectual capital);
information capital stocks and flows (data and knowledge); and

the actual volume of activity occurring by each mode of transportation.

Transportation accounts are also linked to other GPI accounts, including energy, air quality,
carbon budget, water quality, ecological footprint, and auto crashes. Assessing the full costs
and benefits of various forms of transportation isimportant, including estimates of the
Ecologica Footprint (the amount of resources used) and life-cycle analysis for various forms
of transportation and trade activity.
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Our study into thisissue is preliminary. An examination of transportation expenditures for
Albertans shows an average 166 percent real increase in transportation-related spending
between 1961 and 1999. Transportation is now the second most important expenditure item
for Alberta households after housing. As fuel costs have increased, transportation costs will
become even more significant, adding to GDP growth but aso adding to the total costs of
living (which also adds to GDP growth).

Y et the full costs of transportation (e.g., health, environmental, social costs) are not
accounted for in the GDP and national income accounts. GPI Atlantic and Statistics Canada
are working to develop a GPI transportation accounting methodology and we await the
outcome of this work to guide future GPI accounting.

Conceptually, there are many aspects to a transportation account:

the full costs of transportation (automobiles, truck-transport, rail, ar, pipdines,
electronic) to human health, climate change and socia cohesion;

the cost of automobile accidents;

commuting time and the cost of commuting;

the full costs and benefits of public trangit;

the full costs and benefits of air travel; and

the full costs and benefits of commercia transportation.

For the Alberta GPI accounts, we focused only on commuting time, looking at both actua
time spent commuting and the costs of commuting (direct expenditures incurred in traveling
to and from work). This restriction was due to the lack of resources and time to complete a
more complete transportation account. We challenge other researchers to fill this gap.

We did not complete a public transit account nor did we account for the full costs and

benefits of commercial transport or air travel. Other studies do assess these full impacts,
including the work of GPI Atlantic™ in assessing transportation impacts. The GPI Atlantic
study expects to consider three separate components related to transportation in their Genuine
Progress Index:

the services of roads and highways (positive investment);
the costs of commuting (intermediate expenditure); and
the costs of automobile accidents (reduction of welfare).

These accounts will also be linked to the climate change and air pollution cost indicators.

4.4.5 Time-use accounts
Our time is the ultimate unit of currency and our most precious resource. Every day we
choose how to dlocate our 24 hours, whether working, playing with the kids, cooking,
walking, golfing, or deeping. The GPI accounts consider the time use of individuals and
households as the foundation of well-being accounting. Time use accounts attempt to
comprehensively assess how individuas and households use their time over the course of
each day and for afull year. Because time-use accounting is such good common sensg, it is
surprising that economists and others have not regarded this approach as fundamenta to
understanding the genuine well-being of individuals and households.
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Time-use accounts can be devel oped from Statistics Canada’ s time-use surveys, three of
which have been conducted since 1986. Canada is one of the few countries in the world to
undertake this work, and New Zealand and others are now following suit. Based on detailed
household surveys in which individuas are asked to maintain a time-use diary, the Statistics
Canada survey gives us arich account of how our energy is alocated day by day. Time-use
accounts can tell us whether households are time-stressed. Are two parents working morein
1999 compared with 1970? Are we spending more or less quality time with our families?
How much are we multi-tasking? How much time are we spending in quiet reflection or at
leisure activities? How much time are we devoting to the community as volunteers? Are we
getting enough deep? In short, what are the trends in

how we use our time? - - - -
Our time is the ultimate unit of

Most would agree that answers to these questions are currency and our most precious
critical to understanding the condition of our well- resource. Of particular
being. So why do economists spend more effort importance in time-use
monitoring individua and household expenditures on accounting is sensitivity to the
material goods and services? For more than 50 years variance in time use by age, sex,

we have been tracking household personal

: \ X and socioeconomic status.
consumption expenditures, which are the bulk of the

GDP figures. Why haven't we spent the same 50
years tracking time use? Indeed, we might expect
there to be a great dedl of interest and voluntary input into time-use accounting at the
community level without the prompting of census surveys by Statistics Canada. GPI
accounting would make time-use accounting a common practice—just as common as the
census and persona consumption surveys. People would contribute simply because they are
curious about how their lives are going. We believe that adopting an ongoing practice of
time-use accounting could be practical and fun, yielding arich source of practica information
of useto paliticians, planners, social workers, health care workers, community groups and
individua households.

In addition to maintaining a time-use account, the GPI accounts provide a systematic
approach to valuing this time use according to market values or replacement values,
particularly for time spent outside the paid labour market. The SNA and GDP ignore the
vaue of unpaid work such as housework, parenting, eldercare or volunteerism. In the eyes of
those who calculate the GDP, the value of this important work counts for nothing.

GPI accounting corrects this myopia. Unpaid time can be assigned a proxy value based on an
anaysis of how much it would cost to buy the services in the marketplace. The criterion is
simply what you would have to pay someone else to perform the function on your behalf.
Several possible approaches can be used to assign a monetary value to unpaid work. Oneis
the actua replacement value for a worker who could perform the service that you,
government or a business has chosen not to provide. The second approach is to apply an
average wage rate to the unpaid work time. A third approach is to attach your average wage
rate to the time you spend a unpaid work in the household or community.

For the Alberta GPI accounts we used the first approach. This estimated value of unpaid
housework, parenting, eldercare and volunteerism is added to persona consumption
expenditures in the GPI income statement to reflect a proxy market value for the economic
utility of such otherwise unaccounted benefits to well-being.
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We have treated the value of time devoted to these activities as a positive (benefit) in the GPI
and the value of time engaged in involuntary activities (which includes commuting time and
overwork) as a negative. Debates over what constitutes an involuntary activity or regrettable
use of time will occur particularly in the case of time spent commuting. We al have different
value sets and will assign different weights to the way we spend our time. For example, for
some an increase in time spent commuting may be a*“cost” while to othersit may be a
“benefit.” We assume that the following voluntary activities contribute to our welfare:

Paid work (except the involuntary component referred to below as ” overwork™);

Household work;

Parenting and eldercare;

Volunteerism or community work; and

Leisure activities.

The following activities are assumed to diminish welfare, imposing a“cost” on individuas,
households and the community:

Involuntary leisure; i.e., the times when we are unemployed but want to be

employed;

Involuntary work; i.e., the times when we are doing paid work but would prefer not
to be; and

Involuntary commuting time; i.e., the time required to travel between home and
work.

Of particular importance in time-use accounting is sengitivity to the variance in time use by
age, sex, and socioeconomic status. Using average time-use profiles of society may mask
time-use concerns that are unique to a certain cohort of individuas or households in society.
For example, an average time-use profile might be made up of some individuals who are
overworked while others are underemployed or may be semi-retired from the labour force.
Our GPI accounts have generally used average household time-use profiles drawn from
Statistics Canada surveys for Alberta. However, the time-use accounts are robust enough to
show the distribution of time use by age and socioeconomic profile.

The condition of paid work: Complementing the time-use accounts are accounts of the nature
of employment including the extent of full employment, overwork and involuntary
underemployment. Such an account is critical to ng the paid working conditions of
citizens and households. Are people overworked and time-stressed? How close are we to full
and meaningful employment?

Leisuretime: Like the U.S. GPI we aso consider the loss of leisure time as a cost to welfare
and an increase in leisure as a benefit. The Australian GPI (Hamilton 2000) departs from this
approach as do the U.K. and Swedish ISEWs (Jackson et al. 1997; Jackson and Stymne
1996). Cobb, Hastead and Rowe (1995) justified their inclusion of loss of leisuretimein the
U.S. GPI by arguing that working hoursin the U.S. have been getting longer and that this
represents an involuntary loss of leisure. To measure this cost they deducted from the GPI the
value of the leisure hours lost relative to leisure enjoyed in 1969, the year of greatest leisure
since 1950. We have adopted a similar approach in the Alberta GPI accounts. The Austrdian
GPI (Hamilton 2000) does not include an estimate of the value of lost leisure time but instead
estimates the costs of overwork.
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4.4.6 Social capital accounts
The socia capital accounts of the GPI accounting system are broadly defined as the
conditions of well-being at the community level that reflect acivil and just society. The
nature of social cohesion and the health of a community are the focus of this component of
the GPI accounts. A strong and cohesive community, state or nation is characterized by
hedlthy political, legal and other ingtitutional structures. Community cohesiveness results
from an open, inclusive, trusting and caring society. Economic well-being is aso enhanced
when such socia capital is hedthy. While difficult to define and measure precisaly
(particularly in monetary terms), socia capital proxies do exist and are included in the GPI
physical and qualitative accounting framework and, in some cases, in the monetary accounts.

Many determinants of societa or community well-being involve the interrelationships of
individuals and households living together in community. Proxies for the hedlth and well-

being of a community include crime, poverty, sngle-parent households, family breakdown,
income (and wealth) inequality, and democracy. We have used some of these proxiesin
constructing GPI accounts and many were estimated for the Alberta GPI accounts, but the list
is by no means complete. The GPI architecture alows for expansion of the accounts
depending on the needs of a community in ng its well-being.

The indicators of societa well-being that we examined in the GPI Alberta accounts are
largely objective measures using longitudina traditiona data such as crime rates, divorce and
poverty rates. But it is also valuable to assess the more subjective, intangibles that contribute
to quality of life. Although it is difficult to concretely gauge the “feeling” of community,
personal safety and cohesion that people experience in their neighbourhoods, such a“taking
of the pulsg”’ is an important complement to the traditional proxies. Indeed, the traditiona
mesasures could be the starting point for engaging communities in a dialogue about what is
important to defining their well-being where they live. The objective evidence of their
societa conditions compared with the conditions in other communities can lead to an
informed discussion about how to improve well-being or sustain quality of life over time.

The GPI accounts for social capital are quantitative and, in some cases, monetary in nature.
Physical accounting of socia capital includes such measures as crime rates, divorce rates,
poverty, voter participation and income inequality. Full cost accounting of socia health
includes the following items, with some examples provided:

cost of crime (costs of policing, prison operations, courts, locks and security
systems);

cost of family breakdown (the cost of divorce lawyers, counsdling, courts, and
establishing two new households where one previoudly existed);

costs of gambling (cost associated with problem gambling);

costs of unemployment and underemployment;

costs of auto crashes (the direct costs of auto crashes including automobile repairs
and insurance cogts, plusindirect costs of the time vaue of lost work due to injury);
and

costs of suicide (direct medical and other costs, plus indirect societal costs in terms of
lost productivity).

Some of these costs are aso human hedlth related and making a clear distinction is a
challenge.
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4.4.7 Human capital: health and wellness, and intellectual capital accounts
Health and wellness: The condition of our body, mind and spirit is perhaps the most defining
feature of what we call human capitd. In part, our physica and mental condition defines our
condition of well-being. Assessing and measuring health and wellness is complex and
challenging given the many determinants, some of which are subjective and intangible.
Idedlly, we would like to measure the condition of body, mind and spirit, as well as the
capacity of individuas to cope with the conditions of living. This capacity ultimately defines
peoples outward behaviour in afamily unit or in the community, and understanding how
they deal with life's challengesis key to understanding the many outcome measures we use to
assess the overall well-being of a household, community or society.

Measuring the conditions and determinants of human health and wellness involves a complex
array of socioeconomic, diet and environmental factors. We have relied on traditional
measures of human health and wellness in establishing the GPI accounting framework and we
welcome further analysis that will lead to more complete and holistic GPI accounting

systems. The GPI accounts developed for Alberta provide a preliminary sketch of how human
health and wellness accounts might be structured and how proxies for human health could be
compared and correlated with economic, social and environmenta indicators.

Our initid ligt of heath and wellness indicators includes life expectancy, infant mortality,
disease and premature mortality, obesity, suicide, auto crashes, problem gambling and
substance abuse. We realize a more holistic framework is needed as some of the socia capital
indicators may also influence human health. This segment of the GPI accounts represents one
of the most exciting areas for research and devel opment and we hope others familiar with the
full range of factors that determine health and wellness will further devel op this work.

The GPI accounts include estimates of human health and wellness costs for the following:

cost of substance abuse (drugs, acohol) based on Alberta Alcohol and Drug
Addictions Commission estimates of the economic and social costs of illicit drug use
(health care, crime-related, and financia costs);

cost of auto crashes (the direct costs of auto crashes including automobile repairs and
insurance codts, plus indirect costs of the time value of loss of work due to injury);
and

cost of suicide (direct medical and other costs, plusindirect societal costs of lost
productivity).

Some of these are also identified as socia costs. There are many opportunities to research the
full costs and benefits of human health-related GPI parameters, including the full and long-
term costs of obesity and poor diet.

Intellectual capital: Our knowledge and skills are increasingly important assets to the well-
being of our economy and society. Intellectual capital is broadly defined as individuas
knowledge, skills and capacity to reason in a community. Thisincludes the level of

education, training and knowledge gained by a population engaged in economic activity. It
may also include measures of literacy and numeracy as well as the capacity of individuals for
problem solving. Increasing attention is being devoted to measuring intellectual capita as
economies become more service oriented and less natural capital intensive.

The GPI accounts attempt to measure intellectua capital in terms of the educational
atainment of citizens (the percentage of the population with post-secondary education). We
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recognize that intellectual capitd is more complex than this one proxy; however, given the
availability of educationa attainment data both historically and interprovincidly it servesasa
useful starting point. Further research and development of intellectua capital accounting is
desirable—accounts that might include competencies, skills and knowledge of individuals,
businesses, a community or society. The skills of individuals and households contribute to
social capita and community well-being.

The Alberta GPI accounts consider educationa attainment as a proxy for the intellectua
capacity of society. We can then compare educationa attainment with average real incomes
to assess returns on intellectual capital accomplishment. This gives decision makers
important ingghts into whether we are making meaningful progress in building intellectua
capacity and realizing the market returns for such investment. Such accounts could aso be
used to track the supply of intellectua capital (competencies, skills, knowledge) being

devel oped within various disciplines compared with the demand for such intellectual capital.
We could then begin to better assess our intellectual capital needs for a sustainable future,
using such information in educationa planning.

4.4.8 Natural capital and ecosystem service accounts
Natural capital and ecosystem services are essential to sustain human well-being. Thisliving
capital comprises ecosystems that provide, among other things, two indispensable benefits to
humans:

natural resources to meet material needs, and
ecological services such as clean air and clean water.

While physical stocks and flows of natural capital may be observed and quantified,
measuring ecosystem services and ecological integrity, and determining carrying capacity and
thresholds is more challenging.

The theory of natural capita accounting is rooted in the principles of economics, ecology,
and accounting. Natural resource accounting is based on the premise that the accounting
principles applied to human-made capital assets should also be applied to natural capital by
accounting for its monetary value and its physical condition (that is, its stock, flow and
qudity). Clear distinctions must be made between

accounting for renewable and non-renewable natural Clear distinctions must be made

capital. In theory, renewable resource use can be in accounting for renewable and

sustained in perpetuity as long as the natural system bl tral ital
remains able to provide a continuous stream of goods non-renewable hatural capral.
Defining the sustainability

and services without compromising ecosystem

integrity. Non-renewable resources are, by definition, thresholds of natural capital is the
finite and their stock and annual depletion rates greatest challenge in resource
become important indicators of the life of reserves accounting.

remaining for human use. With more complex issues

such as ecosystem integrity, proxies for the sustained
flow of services provided by the environment (e.g., air and water quality, carbon
sequestration) will become key indicators of sustainability and carrying capacity.

Current national income accounting practices and the System of National Accounts, from
which economic performance measures like the GDP are derived, fail to account for either
the inventory of natural capital or its monetary value expressed in terms of its depreciation.
This violates basic capita accounting practices as they are applied to produced capital, such
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as buildings and equipment. Natural resource and environmenta accounts are intended to
rectify this shortcoming by creating either (a) aparalle set of satellite accounts, or (b) fully
integrated accounts of the physical and monetary state of natural capital assets.

Sustainable resource use means living off of the interest on nature's capital without
compromising the productive capacity of the natural capital stock. Defining the sustainability
thresholds of natural capital is the greatest challenge in resource accounting. At the very least,
natural resource accounts can give us a“mirror” that reflects the current status of nature’s
capital, alowing decision makers to assess whether we are living beyond nature' s sustainable
income benefits, eroding natura capital stocks and degrading ecosystem services (e.g.,
depleting timber capital at arate that exceeds annual growth).

The architecture of the Alberta GPI natura resource and environmental indicator accounts
follows the Statistics Canada capital model. The accounts are also consistent with the natural
capital accounting frameworks developed by the United Nations and Statistics Canada. The
Alberta natural capital accounts constitute one of the first complete sets of natural resource
and environmental accounts ever completed, using publicly available resource information
from Statistics Canada, the Alberta Government and other sources.

Statistics Canada s Econnections (1997) natural wealth accounting system and the United
Nations (2000) I ntegrated Environmental and Economic Accounting, An Oper ational Manual
form the blueprint from which the Alberta GPI environmental accounts were devel oped.
Recent recommendations by the U.S. National Research Council in Nature' s Numbers (1999)
aso provided important guidance. The GPI natural capital and environmental accounts
represent the continued development of earlier Alberta natural capital accounts.

The GPI accounts (as applied to Alberta) for natural capital and ecosystem services include:

Forests (timber capita);

Carbon sequestration by forests and peatlands,

Non-renewable energy resource (oil, gas, gas byproducts and cod);
Agricultura soil erosion;

Renewable energy resource capacity analyss,

Agricultura land and sustainable agriculture practices;

Carbon budgeting;

Greenhouse gas emissions,

Air qudity;

Water qudity and volume;

Toxic waste;

Municipd landfill waste and recycling;

Species diversity, effective habitat and habitat fragmentation;
Ecological integrity and ecosystem fragmentation (based on forest fragmentation);
and

Ecological footprint analysis.

Each Alberta natura capita and environment account consists of physical and monetary
accounts of natural resources and environmental services. The physical accounts are an
inventory of all natural capital assets expressed in physical quantities or quditative proxies.
They express the physica availability (the stock) and annua flow (depletions and additions)
of the inventory of natural capital. The environmental accounts also indicate the condition or
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qudity of the environment—air, water and soil, and ecosystem integrity—expressed in units
that are commonly used to measure environmenta quality and flows of ecosystem services.
The physical accounts are structured to be consistent with Statistics Canada s System of
Environmental and Resource Accounts (1997a).

The physica accounts provide the foundation on which sustainability of natura capita can be
evauated and from which most sustainability indicators for the Alberta GPI sustainability
accounting system were derived. The Alberta GPI resource and environmental accounts go
beyond the current Statistics Canada resource accounts by looking at areas such as carbon
budgets, ecological footprint analysis and ecosystem integrity measurement. As well, the
Alberta accounts explore issues such as the distribution of forest species age-class structure
and the status of old-growth forests. We also tried to construct groundwater and surface water
stock, flow and quality accounts, which have not yet been completed for Canada. Although
we attempted a full analysis of natural capital stocks, flows and qualitative conditions, we
recognize that afull physical accounting for sustainability is awork in progress.

The physica resource accounts are complemented by the monetary accounts that address
both the market value of natura capital assets and ecologica services. In the Alberta GPI
accounts, we focused on a valuation of natura resource assets that have revealed market
values involving transactions of money in atrading environment. Some non-market costs
were estimated, including liability cost of toxic and landfill waste, loss of wetlands services
and shadow price for greenhouse gas emissions. However, most natural capital assets do not
have observed market values, anong these are, ecosystem services, watersheds and wildlife.

The Alberta GPI monetary accounts for natura capital include:
non-renewabl e resources (oil, natural gas, gas byproducts and coal);
renewabl e resour ces (timber);
agricultural land (based on commodities); and
carbon sequestration values by ecosystems.

The oil and gas and timber capital accounts were constructed using economic rent estimates
by Statistics Canada. Other natural capital assets were valued using other revealed market and
non-market values from various sources.

Economic rent calculations represent an indirect estimation of market value by taking the
difference between the revenue generated from selling natural resources and all costs incurred
in the extraction of the resources, including the cost of produced capital, but excluding taxes,
royalties and other costs not directly related to extraction. Given that governments are the
primary owners of natural resources in Canada, governments theoreticaly would attempt to
capture the entire economic rent through royalties, fees and taxes as their fair return to natural
capitd. In theory, we could equate the royalties and taxes collected by governments
respecting natural capital extraction as a proxy for economic rent. However, governments do
not necessarily capture 100 percent of available rents, necessitating the more difficult task of
imputing of resource rents by piecing together available market and production cost data.

We a so provide rough estimates of the cost of pollution and environmental degradation,
which are used in the GPI net sustainable income statement; these include:

the depreciation cost of non-renewabl e resource use;
the cost of erosion of bare soil on cultivated land;
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the cost of unsustainable timber resource use in terms of the lossin value of future
pulp production;

the cost of non-timber forest values due to reduction in productive forest land;

the cost of reduction in yields due to sdinity on dryland and irrigated cropland;

the cost of air pollution;

the cost of greenhouse gas emissions (damage costs related to climate change);
the cost of loss of wetlands;

environmental costs of human wastewater pollution;

non-market cost of toxic waste liabilities; and

non-market cost of municipa waste landfills.

We cannot stress enough the complexity and challenges of constructing alarge and integrated
data set that considers both the physical condition and monetary values of natural capital.
Measurement of natural capital is not straightforward despite years of resource inventory
efforts by both provincia and federal governments. Indeed, as our experience with
constructing the forest accounts for Alberta showed, despite 40 years of timber inventories
(four separate Alberta inventories) we still lack a satisfactory account of timber sustainability
over time. Rather we must often resort to choosing a single inventory as the starting point of
our analysis then make assumptions about “back casting” the accounts through time using the
best available information on extraction and additions to the stock of natura capital.

Most of the GPI accounts are independent, stand-alone accounts; however, many are linked
or integrated with each other to reflect the complex interrelationships that exist in natural
systems. The spreadsheets contain the physical and qualitative data time series as well as the
monetary values, either as economic rent values attached to the physical stock and flow
accounts, or as monetary cost or benefit estimates.

There are probably as many opinions on the right suite of indicators of sustainable
development and sustainability as there are on the meaning of the term itself, and thereis no
right or wrong set of sustainable development indicators. Drawing from data contained in the
natural resource and environmenta accounts, we used the indicators shown below in Table
10 for reporting on sustainability.
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Table 10: Alberta GPI Natura Resource and Environmental Accounts

Alberta GPI Natural
Resource and
Environmental Accounts

Sustainability Indicators

Monetary Values

Forests

Timber sustainability index
(ratio of annual growth to
annual of total depletions)
Age-class distribution of
forests (percentage of forest
remaining that are “old-
growth”)

Carbon sequestration rate of
forest ecosystems
Employment per dollar of
forestry GDP

Forestry GDP per cubic
metres of trees harvested

Cost of unsustainable timber
resource use (loss in pulp
production value)

Cost of non-timber forest values
due to change in productive
forest

Agriculture

Agriculture Sustainability Index, a
composite of the following
parameters:

a) Cropyields

b) Soil erosion

c) Salinity

d) Pesticide/Herbicide use

e) lIrrigation

Farm debt

Also included are measures of
organic agricultural land use and
organic soil carbon (see carbon
accounts)

Cost of erosion on bare soil on
cultivated land (on-site and off-
site)

Cost of reduction in yields due
to salinity on dryland and
irrigated cropland

Non-renewable resources (oil,
natural gas, gas by-products
and coal)

Conventional crude oil reserve
life

Natural gas reserve life
Synthetic/Bitumen crude oil
(from oilsands) reserve life
Coal reserve life (sub
bituminous, bituminous)

Depreciation costs (economic
rent value) of depletion of oil,
gas and coal reserves
(inventories)

Energy use intensity

Energy use (gigajoules) per
GDP and per capita
Greenhouse gas emissions
per GDP

Carbon budget

Ratio of carbon dioxide
emissions (all sources) to
annual sequestration by
forests, peatlands and
agricultural soils.

Estimated global environmental
and health liability cost of
carbon emissions.

Ecosystem integrity

Forest fragmentation index
(percentage of forest
ecosystems that have a given
degree of linear disturbance
and industrial development)
Percentage of land and water
that has been designated as
parks, wilderness, “special
places” or other designation.

Biodiversity (fish and wildlife)

Population levels of fish and
wildlife species
Endangered species list
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Alberta GPI Natural
Resource and

Environmental Accounts

Sustainability Indicators

Monetary Values

Wetlands Area of wetlands remaining of | Cost of loss of wetlands and
original (pre-settlement) area | peatlands
Peatland Area of peatland

Peatland volume harvested
(historical)
Carbon content of peatland

Water quality

Water quality composite index
including:
a) pulp effluent
b) percentage of municipal
population with tertiary
sewage treatment;
¢) Giardiaand
Cryptosporidium cases
d) long-term monitoring of
dissolved oxygen,
nitrogen, phosphorous
and fecal coliforms along
five major Alberta rivers.)

Environmental cost of human
wastewater pollution

Air quality and emissions

Increased risk of death for
Edmonton and Calgary
residents attributed to city-
specific air pollutants.
Change in air pollution
concentrations of carbon
monoxide, nitrogen dioxide,
sulphur dioxide and ozone

Cost of air pollution

Cost of greenhouse gas
emissions (damage of climate
change)

Toxic (hazardous) waste

Volume of toxic releases and
storage

Volume of hazardous waste
eliminated

Non-market cost of toxic waste
liabilities

Landfill waste

Volume of waste to landfills

Percentage of landfill waste
recycled

Non-market cost of municipal
waste landfills

Ecological footprint

Ecological footprint per capita
(the amount of land, water and
other resources required to meet
the current consumption patterns
of Albertans, also broken down
by income group and major
cities).

The choice of sustainable development indicators depends on how one views the desired
outcomes for natural capital stewardship, ecological integrity and the relationship of the
environment and the economy. Aspects such as the substitution effect, technologica
influences, and eco-efficiency impacts on both stocks and flows of natural capital can be
revealed with arobust set of natural capital and environmental accounts.

The natural capital and environmenta service sustainability indicators chosen for the Alberta
GPI accounts considered a number of Alberta, Canadian and international benchmarks. These

included indicators used by the Alberta Government in Measuring Up (the annua

performance report to Albertans) and Alberta Environment’ s performance indicators. We aso

considered the set of sustainable development indicators proposed (but never implemented)
by Alberta s former Round Table on Environment and Economy.
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We aso examined internationa benchmarks of sustainability indicators for forests,
biodiversity, non-renewable resources, water and other forms of natura capital; specificaly,
we |looked at indicators developed by the World Resources Institute (WRI), the World Watch
Ingtitute (Vital Sgns), the World Bank (total wealth accounts), the OECD, the World
Commission on Forests and Sustainable Development, and the U.S. President’s Council of
Sustainable Development. Canadian benchmarks included the forest sustainability indicators
of the Canadian Council of Forest Ministers and those developed by Global Forest Watch
(sponsored by WRI) for Canada’ s forests. In many cases, we consulted experts and in others
cases simply used common sense as a guide.

After examining various benchmarks, we generaly took an intuitive approach to choosing
indicators. We wanted smple, elegant indicators of sustainability that would be understood

by the public and be supported by sound, scientific data. Our indicators of natural and
environmenta capital sustainability took complex information and digtilled it into a proxy
aggregate measure of sustainability. Creating composite indices to represent complex systems
like aforest or an acre of agricultura land is not easy and will be fraught with problems and
controversy. Problems include indicator weighting bias and limitations inherent in the data.

We acknowledge these limitations yet fedl
comfortable that the data supporting the

indicators are transparent and readily The open and transparent architecture of
accessible when you drill down below the the Alberta GPI accounts enables more
indicator signdl itself. detailed examination of the raw data as
o _ well as continuous improvement of the
In the end, an indicator is only as good as the information systems and indicators that

data that support it. We recognize that

condensing an array of complex information are derived from the system.

and data into one or more indicators to
compare against economic indicators (like the
GDP) islikely to be protested by those who are knowledgeable about the intricacy of these
issues. The ultimate test is whether the indicators are reasonable proxies of the conditions of
the environment they are attempting to measure and whether they are based on sound,
scientificaly valid data.

The strength of the Alberta GPI accountsistheir open and transparent architecture, which
alows for more detailed examination of the raw data as well as for continuous improvement
of the information system and the indicators that are derived from the system. The indicators
used in the Alberta accounts were also intended to provide a non-biased perspective.

Indicators of sustainability in the Alberta GPI environment accounts use raw data from
roughly a 40-year inventory (with some exceptions) of trend data contained in the full set of
natural capital and environmental accounts. Indicators were derived using either a blend of
raw data sets to create a composite index (e.g., the timber sustainability index) or singular
raw data (e.g., carbon dioxide emissions).

Each of the Alberta GPI natural resource and environmental accounts contains data from
1961 to 1999. In some cases, 40 years of data were not available so only known data were
reported. In cases of data gaps between inventory years, we used regression analysis or other
reasonabl e extrapol ation methods to estimate missing data points. The more complex
indicators used several data series. For example, the agricultural sustainability index was
derived using five individua proxies of sustainability of agriculture: sdinity, soil erosion,

yields, summerfallow and organic agriculture. Assessing ecosystem integrity requires a far
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more intricate accounting system, which we believe remains the greatest challenge for natural
resource accounting. In the Alberta GPI accounts, we used the “estimated linear disturbance
of forest ecosystems by industrial development” as a proxy for ecosystem integrity and
effective habitat for wildlife. After areview of best practices and literature review, we
recognized that indicators of ecosystem services and ecologica integrity are only now
emerging, as scientists begin to understand how to measure the impacts of human activity in
these areas.

We used composite indices in cases where we knew no single proxy would be meaningful or
acceptable to al stakeholders. In developing composite indices, our objectives were:

1) toprovideafull and transparent account of al dimensions or conditions of the natural
capital being accounted for, and

2) to derive reasonable proxies or indicators of sustainability that best reflect the principles
of sustainable development.

We consulted with experts while developing the Alberta GPI accounts to receive critical
feedback and direction, but we accept responsibility for the choice of raw data inventoried
and for the choice of indicators used to measure sustainability. We also accept that consensus
on sustainability indicators may require considerable further consultation and

experimentation with the construction of comprehensive natural capital accounts.

4.4.9 Ecological Footprint Analysis
Ecologica Footprint Analysis, developed by Wackernagel and Rees (1996) is a powerful new
tool for evaluating the sustainability of lifestyles of individua citizens and for comparing
nation states. Ecological Footprint Analysis (EFA) evaluates the amount of land, water and
resources required to support current levels of consumption™ by individuas and households.
EFA that shows the current rate of resource consumption demands can be compared with
estimates of the “carrying capacity” * of the natural environment to sustain a constant flow of
natural capital goods and services. The EF answers some fundamental questions related to
personal and household sustainable living, such as:

How much land, energy and resources (materials) are needed to meet our food,
shelter, clothing, transportation and other living requirements?

How large is our ecologica footprint in relation to the natural carrying capacity of
Canada or to Alberta’ s land base?

How largeis our footprint compared with that of other countries?

What is the ecologica deficit we impose on those in other nations from consuming
beyond the carrying capacity of the planet?

How does our trade in natural and human capital affect local and global
sustainability, as measured by the EF?

How have our household consumption patterns changed over time with respect to the
amount of land and resources required to meet our demands for shelter, food,
clothing and transportation?

The ecological footprint measures the extent to which the biosphere is overburdened by
human activities, and keeping humanity’ s footprint within the planet’s biological capacity isa
minimum requirement for sustainability. Individuals can caculate their own ecological

i Carrying capacity isthe amount of arable land and resources available in aregion for agiven population.
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footprint using the tools available on several websites including Mountain Equipment Co-
op’s site (www.mec.ca). Such information can inform and motivate individuas to reduce
their demands on natural resources. Such analysisis relevant for measuring the sustainability
of current lifestyles and consumption patterns and the potentia ecologica deficits being
imposed on citizens of other nations and future generations of Albertans and Canadians.

EFA is aso important to understanding the trade flow of natural capital goods and servicesin
and out of regions. In principle, EFA should be able to revea the degree of natura capital
sdf-sufficiency of any given region in Canada as well as the degree of dependence on natural
capitd inputs (imports) to fulfill consumption

demands. If EFA were combined with information

contained in natural capital accounts that show the The ecological footprint measures
trade flows of natural capital assets to domestic and the extent to which the biosphere
export markets and materia and energy flow is overburdened by human
accounts,® a powerful set of tools would be available activities. Keeping humanity’s
for assessing sustainability. footprint within the planet’s

_ _ biological capacity is a minimum
EFA uses persona consumption expenditures on requirement for sustainability.

goods and services, drawn from the System of

National Accounts, to estimate the amount of material
requirements to fulfill such lifestyle choices. One of
the criticisms of the EFA isthat it is based on expenditure information rather than actua
physical materia flows of goods and services (e.g., litres of milk consumed and source of the
milk). EFA would benefit from improving the methods for tracking the flow of materia

goods and services in an economy.

The Alberta GPI accounts contain estimates of the EF of Albertans from 1961 to 1999. The
average Albertan’s ecological footprint grew by 66 percent, increasing from 6.5 hectares per
person in 1961 to 10.7 hectares per person in 1999, over five times the global ecologica
carrying capacity of 1.8 hectares per person. This gives Alberta the fourth largest ecological
footprint in the world after the United Arab Emirates, Singapore and the United States. If the
entire world had an ecological footprint as large as the average Albertan, five planets would
be needed to meet consumption demands. The Alberta ecological footprint is 37 percent
larger than the Canadian ecological footprint. Albertans in the top income quintile have an
ecological footprint most 50 percert larger than the provincial average and 200 percent
larger than Albertansin the lowest income quintile.

Ecologica footprint analyss gives policy makers and citizens information about the impacts
of consumption behaviour on ecological integrity and sustainability. EFA complements the
other indicators of the GPI Account indicators by providing a benchmark of sustainability to
guide policy decisions and persond lifestyle choices in addressing Alberta s sustainable well-
being from a globa perspective.

If locd gainsin natural, economic, or socia capital come at the expense of accelerating
ecological damage and socid disintegration elsewhere, then local prosperity comes with a
cost to globa sustainability. The ecological footprint examines the impact of our
consumption—aboth locdly in Alberta and globaly—and provides a more complete picture of
the consequences of our consumption habitats and demands.

8 Material and energy flow accounts have been devel oped on an experimental basis by the World Resources
Institute (2000) for the Netherlands, Japan, Austria, Germany and the U.S. and are under development by
Statistics Canada.
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If EF analysis and audits were incorporated into the public policy and budgeting processes, it
could have profound implications on households, business and government. For example,
trade and foreign policy could consider both interregional and transnational impacts of import
and export policies that impose ecological deficits on other citizens and ecosystems, depleting
natural and human capital in one region to feed consumption demandsin Alberta or Canada
This would give awhole new perspective on the full impacts of globalization and free trade.

Footprint anaysis empowers individuas to change their personal lifestyle choices to ensure a
sustainable future for both Albertans and citizens of the global community. For example,
Albertans relatively large ecological footprint could be reduced by choosing to trave less,
take public transit, walk or cycle to work, or buy local produce, goods and services. EFA
provides an ecologicd redlity check that can lead to a fundamental personal examination of
“what can | do today to reduce my footprint?’
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5.0 Strengths and Weaknesses of the GPI

Many people will welcome GPI well-being accounting as a refreshing aternative to years of
measuring economic progress according to money measures such as the GDP. Others will find
these alternative approaches a threat. We consider GPI accounting an opportunity to begin a new
legacy for accounting for sustainability in the 21* Century.

Envisioning and developing a new accounting system to measure the sustainable well-being of
nations is a bold and humbling undertaking. We expect and welcome critical debate in the spirit

of moving beyond the current system of income accounts and GDP measures of economic
progress. Our work goes well beyond the origina U.S. ISEW and the GPI. John Cobb Jr., the key
creator of the ISEW remarked upon reviewing our proposed GPI accounting framework:

“I am amazed and delighted by the thoroughness and thoughtfulness of your
work. It goes so far beyond what | even dared to envison when | first
decided it was worthwhile to try to construct an indicator (the U.S. ISEW and
GPI)." Y

The Alberta GPI accounts are afirst step toward an accounting system that would help al of us
become genuindy sustainable stewards of living capital. This journey will require as many years
of development and continuous improvement as did the development of GDP and nationa

income accounting. The Pembina Ingtitute is committed to this journey and to working with
others to design a structure and practical tools for managing the sustained well-being of living
capital—at the household, community, corporate and nationa level. The GPI represents holistic
thinking and synthesis of the best models, tools, data and ideas. We believe the GPI accounting
structure is intuitive and that it appeals to common sense. Our god is continuous improvement of
thisfirst generation of GPI accounts and we welcome and encourage input from al stakeholders.

Since the April 2001 release of the first GPI accounts for Alberta,” the response has been largely
favourable, as the results resonated with average Albertans and Canadians. We believe thisis
because the GPI accounts provide a holistic mirror that we can use to assess the true conditions of
our economy, households, persona health, community health and environmental integrity now

and retrospectively. The GPI accounts show that while economic progress has improved well-
being in some aresas, other areas have not fared so well.

Where criticism has come, it has focused on the issue of values as they relate to the selection,
weighting and cregtion of composite GPI indices of well-being. Thisreaction is valid and was
expected. If what we measure is what we value then the choice of indicators and the method of
benchmarking good and poor conditions of well-being will colour the GPI portrait that emerges.
There is no easy answer as to which indicators should or should not be part of a GPI account, nor
are there prescriptions to indexing or solutions about the conditions that are reveaed in these
accounts. The intent of the GPI accounts was to develop arobust, organic and transparent
architecture that would alow for improvement and modification over time,

There has been surprisingly little critique of the monetary GPI accounts. These accounts estimate
the full costs and benefits associated with the consumption of living capita, which currently
improperly counts as improved economic welfare as the GDP rises with “illth” (degradation of
human, socia and natural capital). A vigorous debate about the original GPI monetary accounts

" This report, entitled Alberta Sustainability Trends 2000, and two-page summaries of the 51 indicators are
available at no cost on the Pembina I nstitute’ s website at www.pembina.org.
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occurred after the release of the origina ISEW in The Common Good by Daly and Cobb (1989)
and then again with the release of the recongtituted U.S. GPI by Redefining Progress. The debate
over the ISEW was captured in aremarkably candid academic dialogue published in The Green
National Product: A Proposed Index of Sustainable Economic Welfare by John Cobb Jr. and
Clifford Cobb (1994), which ironicaly is now out of print. Subsequent releases of the U.S. GPI in
1999 (Anielski and Rowe) and again in 2000 (Cobb et. al.) received less attention. The recent
release of the Australian GPI by Hamilton (2000) has sparked some debate in Australia.'®

The GPI accounting framework has a number of strengths.

1. It provides an attractive accounting framework, based on genera accounting principles,
for measuring the sustainability and condition, trends and full monetary aspects of al
capital.

2. GPI Accounting takes a systems approach, recognizing the interrelationship of a complex
array of variables that define well-being.

3. The GPI Accounting framework could be applied at any level of governance—Iloca,
provincia or national—and possibly be applied to corporate governance depending on
the availability of data.

4. The GPI accounts have atransparent and open architecture, using the best available data
and scholarly analysis of the issues.

5. The GPI Accounts are meant to be “living” or dynamic accounts improving with better
information, knowledge and shifting societal values.

6. The GPI Accounts can be aligned with existing government reporting and performance
measurement systems to facilitate business planning and budgeting with aview to
sudtainability of al capitd.

The shortcomings of the GPI Accounting framework are primarily related to the shortcomings of
statistical data, indexing, weighting of indicators and aggregation into composite indices. Firs,

data are a chronic limiting factor in constructing such comprehensive longitudina data sets,
sometimes requiring heroic assumptions and statistical extrapolations that would otherwise make
such an accounting exercise futile. Changes in methods of gathering, surveying and analyzing
satistica data often led to frustration in constructing a 40-year time series for each GPI account
for Alberta. In the absence of 40 years of data we either had to extrapolate missing data points,
project data back in time or smply leave some data gaps. These data constraints are best appreci-
ated when one understands the tenuous nature of traditional data sets that include the GDP.

Second, the GPI Accounts may be criticized for selection bias. Some might argue that the picture
of sustainability is biased by the selection of indicators, the selection of benchmarks for indexing
and the assumption that al indicators are equally weighted in computing a composite index.
These are al valid concerns and we welcome input as to how these shortcomings might be
rectified. We believe that a process of citizen engagement and dialogue could suggest a value set
for acommunity that could then be applied to a GPI account to yield an index that accords with
citizen and community values. Such processes would aso help to build community as a result of
the dialogue about values and genuine well-being With arobust, inclusive and transparent citizen
engagement process whereby a GPI preliminary account might be constructed to launch the
discusson, a meaningful set of indicators would emerge that align with the values of the
community. Moreover, citizens could then become engaged in gathering, analyzing and debating
the information that is fed into GPI accounts. Communities would be better equipped with awell-
being diagnostic tool to measure and track changes in the condition of living capital and produced
capital and thus to manage for a sustainable future.
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A third potentid criticism is that we rely primarily on quantitative data and less on qualitative or
subjective data. We believe there is considerable scope for considering this type of input given
that well-being can be a subjective and sometimes personal assessment.

Fourth, estimating the full benefits and costs associated with the consumption and stewardship of
human, social and natural capital is achallenge. In many cases, such information has never been
collected. Sometimes a single study estimating costs or benefits must be applied over a
longitudinal data set, which clearly is unsatisfactory. The fact that we receive hourly or daily data
on the stock market yet have poor information on the full costs associated with real wealth or
living capital says agreat ded about what we count as meaningful. Traditional accounting
methods have shied away from placing monetary values, in the absence of markets, on so-caled
intangible or non-market assets. Y et, there are real, monetary costs attached to living capital even
if these assets go unpriced in a marketplace. Discerning the true costs of such things as air
pollution or auto crashes is possible with some effort. Great caution must be exercised to avoid
double counting of either costs or benefitsin the GPI accounts, which may invalidate some
figures. This underscores a key problem with placing money values based on “rubber yardsticks’
(called dollars) on wedlth that may have no money-market substitutes or be irreplaceable.

Our goa was to develop a non-prescriptive well-being and sustainable development accounting
system that is open, transparent, and dynamic and that evolves over time. The GPI Accounts for
Alberta were constructed to be meaningful to citizens and to be a practical decision-making tool
for the holistic management of the condition of human, socid, built, financial and natural capital
assets, liabilities and equity. We believe we have done this. We aso believe that GPI accounts
should be unique—customized according to the needs of each community they serve. We do not
think that GPI accounting practices should be universal. Indeed, values and notions of genuine
well-being will vary across communities and GPI accounts should reflect those values. Y et, the
basic architecture and methods of GPI accounting can be applied at any organizationa level.
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6.0 GPI Accounting: For Whom and for What?

Who would use the GPI System of Well-Being Accounts and for what purpose? Like any
performance information or accounting system, the GPI' Accounts are intended to provide
decision makers and stakeholders (in this case citizens) with an account of the “state of the
nation” or province. To answer the question “how would GPI Accounts be used to inform public
policy?’ we need only answer the question “How do we now use economic information (such as
GDP, inflation rates, interest rates) and socia indicators to orient public policy?’

The answer is that we use information to make better decisions. What gets measured gets
attention, as the saying goes, and thisis key to GPl Accounting and its application to public
policy. With such information, decision makers can assess the current conditions and trends in
living and monetary capital that are then used to better manage al forms of capital in a society.

The GPI Account for Albertaislike a house. The foundation of this house is our values, and the
structural supports are the four € ements of nature, economy, people and community. The sub-
accounts are like the rooms in the house. We can use the information contained in these accounts
like a blueprint to undertake the renovations to ensure the house (that is, Alberta) will be healthy
and habitable for generations to come.

The GPI Accounts take a holistic, systems approach to measuring well-being; asin any complex
task of this nature, there are difficulties. The challenges of this work, many of which have aready
been mentioned, include the biases inherent in trying to find a “ one-sze-fits-al” system for
accounting for well-being and quality of life. Differences in values, morals, and ethics must also
be recognized and accommodated in the accounting system. The flexibility of the Alberta GPI
Account framework allows new variables, data sets, indicators and different weighting and
indexing approaches to be added. This alows us to make “what if” scenario queries of the GPI
Accounts and also enables citizens and decision makers to weight variables in accordance with
their own values, morals, ethics or opinions. These first sets of GPl Accounts reflect, in part, the
biases of the researchers and authors but are intended to catalyze a much-needed public debate
about how Albertans and Canadians chart a sustainable course for the 21% century.
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6.1 Using the GPI Accounts and Indicators

With its integrated approach, the GPI Accounts enable us to assess and measure well-beingin
both monetary and non-monetary terms. Both non-monetary and monetary accounts would be
balanced without one set being more important than the other.

The GPI Accounting system can help us answer some fundamental questions about designing a
sustainable future:

What quality of life and sustainability conditions can future generations expect given
today’ s economic behaviour?

Are we better or worse off than we were in the past?

Are we living off the “interest” of natura capital or are we eroding our capital base to the
detriment of future generations?

Has our overal quality of life improved compared with the past 40 years?

What is the condition of our environment and the state of our natural capital assets?
Are we on a sustainable or unsustainable path?

Do we have more or less quality time with family and friends?

Are we more or less stressed today than in 1960?

What has been our return on investment in human, intellectual and natural capital over
the past 40 years?

Are we more or less eco-efficient and energy efficient than in the past?

How do Canada s and Alberta s ecological footprints compare with natural global
carrying capacity and what does the size of these footprints imply in terms of equity for
other citizens of the world?

What burden or long-term ligbility do increasing debt and shrinking savings impose on
households, individuas and government?

The GPI Accounts can also be used to check the values and changing priorities of citizens and
governments. They give us a snapshot of where we are today (which is the outcome of past
activities and decisions), and a blueprint to design the future we want tomorrow.

Indicators are vital for informing policy makers and society in general about the progress being
made in the journey toward sustainability. With the abundance of quantitative and quditative in-
formation now available, we are able, for possibly the first time in history, to manage many large
and complex data sets. This capacity means we can intdligently pursue a multi-dimensiond,
integrated approach to tracking trendsin human, socid, economic and ecological wel-being.

6.2 Using the GPI Balance Sheets

The GPI Balance Sheet Accounts illustrate the risks to sustainability that may be emerging; these
include water and air qudity liabilities, timber sustainability liabilities, toxic waste risks, time
stresses and financid liabilities. Such liahilities to sustained well-being could be identified as part
of a strategic business-planning process for government or a community.

The GPI Balance Sheets also examine the distribution of income and wealth. In whose hands are
Alberta’s assets or capital held and, thus, in whose hands is the future sustainability of capital
being held? Growing inequality in income, wedth or ownership of built, financid and natura
capital would be flagged as a potentia threat to socia and community cohesion. This may
generate discussions about the degree of inequdlity that is acceptablein acivil society and
subsequent exploration of policies that would ensure wedlth is more equitably distributed.
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The GPI Balance Sheet and indicators are not intended to be prescriptive about what actions
should be taken in the future, given current traditions or trends over time. Nor do they suggest
that thresholds to sustainable well-being can be readily discerned. They smply reved existing
conditions in the context of historical change. They cause us to pause and reflect: is our journey
sustainable or do we need to make mid-course corrections?

6.3 The GPI Income Statement—A Tool for Budgeting

The strength of GPI accounting is that it considers both the physical condition of living capita
assets and the revealed monetary costs and benefits associated with consuming this capital. With
amore compl ete accounting tool, decision makers are better equipped to manage on a physicd,
qualitative and fiscal basis.

The monetary GPI Accounts can be an effective budgeting tool to determine the best investment
of tax dollars to address public policy issues. Identifying key regrettable expenditure drivers of
GDP growth can lead to budgetary decisions to minimize or mitigate these costs. For example, if
increasing crime rates are driving up the costs of protecting public and household safety, which
subsequently contribute to rising GDP, then such conditions can be more effectively managed
with the full-cost evidence contained in the GPI accounts. Also, costs such as the depletion of ail
and gas inventory should be treated as depreciation of our natural capital and identified as a cost
to GDP rather than a benefit, as accounting convention dictates. On the positive side,
unaccounted-for benefits from unpaid work (parenting, housework, volunteering) can be assigned
areplacement market value and compared with the value of paid work, which isincluded in the
GDP figures. For example, if volunteer hours in the community are rising while going
unaccounted for in the GDP figures as a genuine contribution to societal and economic well-
being, then the market value of those volunteer hours can be an important piece of information
for guiding economic and fisca policy.

The information could also be used to compare and align performance outcome measures for as-
sessing the utility of government policy and actions. Assessing the outcome “returns’ (improved
well-being) on investment of public tax dollars could become more explicit using GPl accounts.

The GPI Income statement thus has a direct link to budget decision making at all levels of
society. Combining the GPI Income Statement with the GPI Sustainability Circle indicators
would give decision makers a more robust measurement and accounting system upon which to
make more informed and integrated decisions about the economy, environment and society.

Imagine a Finance or Treasury Minister who is more keenly aware that as he or she reportson
rising GDP figures, other evidence of the condition and costs of consuming living capital stocks
is aso reported. This could include evidence of the regrettable degradation of natural resource
stocks, environmental quality, or socia and human health costs. Budgetary and investment
decison making are potentialy improved as money is alocated to improve the conditions of
living capital in the interest of sustaining its capacity for current and future generations. Equipped
with such information it would be possible to assess how genuine economic well-being might be
enhanced or sustained without compromising the living capital that defines well-being.
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6.4 A Tool to Empower Citizens

GPI accounts give citizens information about the conditions of their overal well-being, showing
trends in the condition of the environment, economy and society as these trends affect our quality
of life. They expand our perspective and balance the current predominant focus on money by
considering the physical and quditative dimensions of people, communities, and the

environment.

The information and indicators derived from the GPl accounts contain a wealth of information
that can show clearly how changes in economic well-being a the individual and household level
(e.g., red disposable income, debt, taxes and consumption spending) compare with other
communities and what their relationship is to trends in human health, community well-being and
environmenta hedlth.

6.5 Using GPI Accounting to Develop Public Policy

GPI accounts can support public policy development. They provide vita information for holigtic
and integrated policy decision making, covering virtudly every area of government policy. Such
a holistic perspective on quality of life and well-being presents a rare and important opportunity
to synthesize processes, policies and information.

Examining the total condition of a society is essentia to understanding what congtitutes a civil,
good and sustainable society. GPl accounting offers individua's, households and communities
holistic and practica tools to examine overal well-being and sustainability issues. The accounts
give citizens unique opportunities to participate in evidence-based discussion and decison

making about quality of life and sustainability. GPl accounts should include meaningful

indicators that paint a holistic portrait of well-being. If sustainable development is ajourney, then
GPI accounting provides a compass to help steer the course. GPI accounts are management tools
for improving overd| well-being and ensuring the sustained stewardship of al living capital. Gl
accounting helps citizens understand the tradeoffs and impacts of their individua and collective
lifestyle choices on the well-being of their neighbours, other communities and the natural
environment. GPI accounting hel ps decision makers get to the heart of the question: are we on a
sustainable course?
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Appendix A. List of Alberta GPI Background Reports

A series of Alberta GPI background reports accompanies the Alberta Sustainability Trends 2000
report and this report. These documents are being released in late 2001 and early 2002 and will be
available on the Pembina Ingtitute’ s website at www.pembina.org.

Table 11: Alberta GPI Background Reports and Sustainability Indicators

GPI Background Reports

GPI Accounts Covered by Report

1. Economy, GDP and Trade

Economic growth (GDP)
Economic diversity
Trade

2. Personal Consumption Expenditures,
Disposable Income and Savings

Disposable income
Personal expenditures
Taxes

Savings rate

3. Money, Debt, Assets and Net Worth

Household debt

4. Income Inequality, Poverty and Living Wages

Income distribution
Poverty

5. Household and Public Infrastructure

Public infrastructure
Household infrastructure

6. Employment

Weekly wage rate
Unemployment
Underemployment

7. Transportation

Transportation expenditures

8. Time Use

Paid work time
Household work
Parenting and eldercare
Free time

Volunteerism
Commuting time

9. Human Health and Wellness

Life expectancy
Premature mortality
Infant mortality
Obesity

10. Suicide

Suicide

11. Substance Abuse: Alcohol, Drugs and
Tobacco

Drug use (youth)

12. Auto Crashes and Accidents

Auto crashes

13. Family Breakdown Divorce
14. Crime Crime
15. Gambling Problem gambling

16. Democracy

Voter participation

17. Intellectual Capital and Educational
Attainment

Educational attainment

18. Energy (Oil, Gas, Coal and Renewable)

Oil and gas reserve life
Oilsands reserve life

19. Agriculture

Agricultural sustainability

20. Forests

Timber sustainability
Forest fragmentation
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GPI Background Reports

GPI Accounts Covered by Report

21. Parks and Wilderness

Parks and wilderness

22. Fish and Wildlife

Fish and wildlife

23. Wetlands and Peatlands

Wetlands
Peatlands

24. Water Resource and Quality

Water quality

25. Energy Use Intensity, Greenhouse Gas
Emissions and Air Quality

Energy use intensity
Air quality-related emissions
Greenhouse gas emissions

26. Carbon Budget

Carbon budget deficit

27. Municipal and Hazardous Waste

Hazardous waste
Landfill waste

28. Ecological Footprint

Ecological footprint

The Pembinalnstitute, page 88




The Alberta GPI Blueprint

Appendix B. Measurement Models and Tools

B1 The U.S. Genuine Progress Indicator

The Alberta GPI Income statement is modeled on the origina U.S. GPI and the new Australian
GPI frameworks. First released as the ISEW (Index for Sustainable Economic Welfare) by Daly
and Cobb (1989), the Genuine Progress Indicator (GPI) emerged out of the economic think-tank
Redefining Progress in 1995 under the leadership of Cliff Cobb, the original developer of the
ISEW. Updated in 1999 by Anielski and Rowe and subsequently in 2000 by Cobb
(www.rprogress.org) the U.S. GPI for Redefining Progress, the GPI presents a modified GDP
measure to account for sustainable economic welfare.

The GPI and ISEW were developed to offer an dternative to the GDP and nationa income
accountancy by providing a new income statement of the nation that adds unaccounted benefits of
unpaid work, infrastructure services and other benefits missing in the GDP, and subtracts
regrettable human, social and natural capital depreciation costs. The GPI explicitly treats these
“costs’ and “benefits’ as areflection of the changes in the condition (albeit, expressed in
monetary terms) of these capital assets that contribute to well-being. Over 20 aspects of economic
life are considered in this full cost-benefit accounting of total capital.

While many different models for measuring quality of life and sustainable development have
been developed, we fedl that the U.S. GPI'® and its predecessor, the ISEW provide the best model
for measuring well-being and sustainability.

The GPI-ISEW is intended as a more complete measure of economic, socia and environmental
well-being. The GPI-ISEW is akind of “balanced scorecard” for the nation that takes as its
darting point the broadest measure of economic progress—the gross domestic product or GDP—
and adjusts for the full benefits and costs related to environmental, social and human capital that
are currently ignored in the GDP figures or where the consumption of these forms of capita is
treated as income rather than as a regrettable cost or depreciation cost. The GPI, by contrast,
begins with personal consumption expenditures (which make up 65 percent of U.S. GDP), then
makes 24 adjustments (both positive and negative) for the vaues noted in Table 12 below.
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Table 12: U.S. Genuine Progress Indicator Components

COMPONENTS OF THE GPI

Column ltem Adjustment

A Personal Consumption positive

B Income Distribution (adjusts consumption)
C Personal Consumption Weighted for Consumption B+C

D Value of Household Work and Parenting positive

E Value of Volunteer Work positive

F Services of Consumer Durables positive

G Services of Highways and Streets positive

H Cost of Crime negative

| Cost of Family Breakdown negative

J Loss of Leisure Time negative

K Cost of Underemployment negative

L Cost of Consumer Durables negative

M Cost of Commuting negative

N Cost of Household Pollution Abatement negative

@) Cost of Automobile Accidents negative

P Cost of Water Pollution negative

Q Cost of Air Pollution negative

R Cost of Noise Pollution negative

S Loss of Wetlands negative

T Loss of Farmlands negative

U Depletion of Nonrenewable Energy Resources negative

\ Other Long-term Environmental Damage negative

W Cost of Ozone Depletion negative

X Loss of Old Growth Forests negative

Y Net Capital Investment positive/negative
VA Net Foreign Lending or Borrowing positive/negative

Source: Anielski, Mark and Jonathan Rowe. 1999. The 1998 U.S. Genuine Progress Indicator (GPI)
Summary Report. Redefining Progress, San Francisco, January 1999 (available at www.rprogress.org)

The U.S. results have shown a continual decline in the GPI since the mid 1970s while the GDP
continues to grow. The key factors driving GPI downwards include rising income inequality,
erosion of leisure time, increasing foreign indebtedness, and the growing costs of environmental
ligbilities from fossil fuel consumption. Figure 14 shows the 1999 U.S. GPI results.
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Figure 13: The U.S. GDP and Genuine Progress I ndicator 1950 to 1998
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Although till a pilot measure of well-being of the nation expressed in economic terms, the GPI

or ISEW has been replicated in a number of developed nations including Austria, Australia,
Britain, Germany, Sweden, and the Netherlands. Hans Messinger with Statistics Canada has made
apreliminary estimate for Canada. The strength of the GPI framework is its open and transparent
system of accounting for the physical and economic (monetary) dmensions of human, socid,
environmental and economic (produced, financial) capital or wedlth. At the same time, it alows
for the development of a single “bottom line” expressed in monetary terms, adding up the full
costs and benefits associated with sustainable living. There is considerable room for improving

the origind GPI framework by considering the relevance of adopting traditional accounting
conventions for financia statements that would include physical inventories, balance sheet

(assets, liahilities, equity), income statements (revenues and costs) and performance indicators
that are derived from the GPI accounts.
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B2 The Australian GPI

The Australian GPI for 2000 (Hamilton 2000)”° which covers the period 1950 to 2000, includes
some additional components and improved methodol ogies (see www.gpionline.net for details)
over the origina U.S. GPl model. Components of the Australian GPI are listed below;
components unique to the Austrdian GPI are in bold.

Personal consumption

Income digtribution

Public consumption expenditure

Vaue of household and community work
Costs of unemployment

Costs of underemployment

Costs of overwork

Private defensive expenditure on health and education
Services of public capitd

Costs of commuting

Costs of noise pollution

Costs of transport accidents

Cogts of indudtrial accidents

Cogtsof irrigation water use

Costs of urban water pollution

Cods of air pollution

Costs of land degradation

Costs of loss of native forests

Costs of depletion of non-renewable energy resources
Costs of climate change

Costs of ozone depletion

Costs of crime

Cogsof problem gambling

Value of advertising

Net capital growth

Net foreign lending
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B3 The Canadian GPI Estimates

Using U.S. GPI framework Messinger and Tarasofsky (1997) estimated a preliminary GPI for
Canada from 1971 to 1997. The results (Figure 14) differ somewhat from the U.S. GPI with
Canada's leveling off since the mid 1970s compared to adeclining U.S. GPI since 1974. The
primary difference is less income inequality in Canada.

Figure 14: Canada’'s Preliminary GPI Estimates
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The origina GPI and ISEW architectures have their shortcomings and critics. Neumayer (1998)**
argues that the policy relevance of the ISEW is questionable because the measure “rests on
arbitrary assumptions and can be shown to be invalid as ardliable indicator of welfare and
sustainability.” These include the assumption that rising income inequaity can be trandated into
amonetary adjustment of persona consumption expenditures and thus an expression of reduced
economic welfare. Neumayer further questions the assumptions in the U.S. GPI estimate for cost
of non-renewable resource depletion and notes how changes in methodologies and assumptions
about substitution prices for fossil fuels (and inflating these costs) can change the outcome of the
U.S. GPI results markedly. He says the ISEW is another example of falling into the measurement
trap of “misplaced concreteness’—that is, a misplaced desire for a single, clear-cut indicator of
both welfare and sustainability. These critiques are important because they suggest that rather
than discounting the GPI accounting framework, more research and work are needed to improve
methods and to test various assumptions and “what if” scenarios for well-being outcomes.

Another weakness of the U.S. GPI isthat it is primarily a monetary measure of well-being
addressing specificaly the shortcomings of the GDP, but it is not a measure of the quantitative or
gualitative condition or state of human, socia, produced and natural capita. The Alberta GPI
Accounting system is an attempt to create two sets of accounts: 1) physical (quantitative) or
quditative state (condition) of capital or weath accounts, and 2) full benefits and costs of capital
consumption and services, smilar to the U.S. and Australian GPI estimates for sustainable
economic welfare.
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B4 The Index for Social Health

Measuring the well-being of individuas, households or communities is a complex matter. There

is no common accounting convention for measuring quality of life, socia hedth or sustainability

of human and socia capital. In the health profession, measurement efforts focus on assessing the
determinants of human health; typical measures are life expectancy, premature mortality, disease,
infant mortality, and premature births. Measures of the health or sustainability of households are
generaly rare since we often do not take account of the welfare of the family and households
other than tracking the dimensions of economic well-being such as persona consumption

patterns, income, savings, and debt. At the community or societal level measures of the health or
sustainability of communities might include measures such as crime.

One of the most innovative and comprehensive indices of social health to emerge has been the
Index for Social Health (ISH) developed by Prof. Marc Miringoff (Miringoff and Miringoff 1999)
at Fordham University (for U.S. ISH results see Brink and Zeesman 1997). The U.S. Index was
devel oped to track roughly 17 human health and social indicators of well-being. Using an

indexing system, each indicator is derived from raw data then converted to an index. To
standardize indicators, each indicator’s raw data is converted to an index scored on ascale of O to
100, where best performance is scored at 100 and worst performance is set to zero. This
standardization makes aggregation of multiple indicators possible to show composite

performance of a multiple of indicators. Weighting or non-weighting of individua indicatorsis
possible with this indexing system, though Mirningoff opts for a non-weighting system, avoiding
the problem of picking one indicator over another in importance. This indexing allows

researchers and users to assess trends over time as well as compare current performance against a
best-performance benchmark in the time series.

Satya Brink and Allen Zeesman (1997) of Human Resources Devel opment Canada estimated an
ISH for Canada and the provinces for the period 1970 to 1995. The Canadian ISH, dightly
modified from the U.S. index, comprises 15 indicators of human hedlth, including:

Infant mortdity

Child abuse

Child poverty

Teen suicide

Drug abuse

High School drop out

Unemployment

Average weekly earnings

Poverty of seniors (65+ years)

Out of pocket hedlth costs (health spending per capita)
Homicide (violent crime)

Alcohol related fatalities (auto crash fatalities)
CAP (Canada Assistance Program) beneficiaries
Access to affordable housing

Gap between rich and poor

According to the Brink and Zeesman study, Alberta’s ISH (Figure 15) rose faster than Alberta's
GDP growth (1998 dollars) until 1979. The ISH dropped after 1979 following, in part, the
recession of 1981-1982. The Index had alow of 24 in 1970 and ahigh of 72 in 1979. The Index
then declined steadily after 1979 to alow of 47 in 1991-1992 then recovered to 68 in 1995. The
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AlbertaISH has not been updated since this first release. It is possible to reconstruct the index
drawing from some of the datain the Alberta GPI Accounts, although not al data are accessible.

In most cases the ISH appears to be consistent with changes in the GDP. The key drivers of the
declinein Alberta's Index for Socia Health throughout the 1980s were increasing child abuse,
increased child poverty and youth drug abuse.

Figure 15: Alberta Index for Social Health versus GDP per capita, 19983
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The ISH framework provides an intuitively attractive system that incorporates a number of
meaningful socia and human capita indicators into a composite index. Each component in the
ISH can be viewed separately, either as an individua index or in the form of raw data. Thisis

GDP per capita 1998 dollars

consistent with the Alberta GPI accounting structure. Indeed, the indexing of raw data used in the

Alberta GPl System of Well-Being accounts is similar to the ISH framework, with exceptions
made for benchmarking.

Another example of an gpplication of the ISH modd is Anielski’s 1999 work on the Edmonton
Socia Hedth Index far the Edmonton Social Planning Council. Figure 16 shows the graphical
results of a composite socid health index from 1993 to 1999 using indicators that were
aggregated by normalizing the original raw data set.
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Figure 16: Edmonton Social Health Index, 1993 to 1999
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The Edmonton Social Health Index (ESHI) was developed by the Edmonton Socia Planning
Council to track trendsin the socia hedlth of Edmonton.?” The ESHI is composed of 15
indicators of socia, hedth, and economic and other indicators:

KEBOONoOAwNE

Life expectancy
Premature deaths

Low birth-weight babies
Teen birth rate

Suicide rates

Crigs support cals
Incidence of STDs
Child welfare case loads
Foodbank use

. Percent of economic familiesin poverty (living below LICO — low income cutoff)
. Single parent households

. Persona bankruptcies

13.
14.
15.

Property crime rates
Reports of domestic violence
Violent crime rate

These indicators provide a time series from 1993 (benchmark year) to 1998. Each indicator’s raw
data set is then converted to a normalized index using 1993 as the benchmark year and converting
it to 100 points. All indicators can then be added up assuming equal weighting to yield a
composite index of al 15 individua indicators. The higher the values (greater than 100), the
greater the improvement in socid hedth, while a vaue less than 100 indicates a decline.

Other examples of composite indices include the Social Problem Index (SPI) developed by Dr.
Gus Thompson (University of Alberta, Public Health Sciences) for Alberta and Canada. Like the
ESHI it isacomposite index comprising severa socia and human hedth indicators. The United
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Nations Human Development Index (HDI) is another example combining five equally weighted
indicators of economic, human health and education indicators into a composite measure to
compare nations. Pierce County (Washington) has a so adopted an indexing system of 80
measures of quality of life into a Pierce County Quality of Life Index. Economists Lars Osberg
and Andrew Sharpe have developed the Index for Economic Well-Being (IEWB) for Canada
and several OECD countries. The IEWB is a composite index of various economic, social and
environmental indicators that are expressed in normative (indexed) terms and weighted based on
the values of different observersinvolved in the construction.

B5 U.S. Sustainable Development Indicators

Building on the pioneering work of the U.S. President’s Council on Sustainable Development, the
U.S. Interagency Working Group on Sustainable Development Indicators has advanced a set of
measurement indicators for moving the U.S. economy towards a sustainable future. The inclusion
of other human health and social capitd indicators, drawing from public health sciences, social
sciences and from statistical data basis such as the United Nations Human Development Report,
would help complete an integrated system of well-being accounts to measure the total capital
hedlth of nations. Many of the issues and indicators in Table 13 aign with the Alberta GPI
accounting framework.

Table 13: U.S. Sustainable Development Indicators

Sustainability Issue Sugtainability Indicator
1. Economic prosperity - Capital assets
- Labor productivity
- Domestic product (GDP)
2. Fiscal responsibility - Inflation
- Federal debt-to-GDPréatio
3. Science and technology advancement - Investment in R& D as % of GDP
4. Employment - Unemployment
5. Equity - Income distribution
- Peoplein censustracts with 40% or greater poverty
6. Housing - Home ownership rates
- Percentage of householdsin problem housing
7. Consumption - Energy consumption per capitaand per dollar of GDP

- Materials consumption per capitaand dollar of GDP
- Consumption expenditures per capita

8. Status of Natural Resources - Conversion of cropland to other uses

- Soil erosion rates

- Ratio of renewable water supply to withdrawals
- Fisheries utilization

- Timber growth to removals balance

9. Air and water quality - Surface water quality
- Metropolitan air quality non attainment
10. Contamination and Hazardous - Contamination in biota
Materials - Identification and management of Superfund sites
- Quantity of spent nuclear fuel
11. Ecosystem Integrity - Acresof major terrestrial ecosystems
Invasive alien species
20. Global Climate Change - Greenhouse gas emissions
- Greenhouse climate response index
21. Stratospheric Ozone Depletion - Status of stratospheric ozone
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Sustainability 1ssue

Sustainability Indicator

22. Population

U.S. population

23. Family Structure

Children living in families with one parent present
Births to single mothers

24. Arts and Recreation

Outdoor recreation activities
Participation in the arts and recreation

25. Community Involvement Education

Contributing time and money to charities

- Teacher training level and application of qualifications

Educational attainment by level
Educational achievement rates

26. Public Safety

Crimerate

27. Public Health

Life expectancy at birth

Source: Based on U.S. Interagency Working Group on Sustai nable Development I ndicators (1998).
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Appendix C. Alberta GPI Accounts, Raw and Indexed Data Sets

The tablesin this Appendix pertain to the Alberta GPI accounts from 1961 to 1999. They show both raw data and indexed data as well asa
table with the total cost and benefit information from 1961 to 1999 used in the GPI net sustainable income statement.

Table 14 shows the Alberta GPI raw data set. More detailed information for each of the 51 indicators is provided in the various Alberta GPI
background reports.

Table 15 shows the Alberta GPI indicators converted whereby raw data (Table 14) has been normalized or indexed. For each of the 51
indicators the benchmark optimal condition is noted at the top of each column heading. These benchmarks are used to establish the index
time series for each indicator.

Table 16 shows the details of cost and benefit estimates used to construct the Alberta GPI net sustainable income (or net sustainable
economic welfare) statement for the period 1961 to 1999. For a more detailed description of the cost and benefit estimate methodologies,
please see the GPI background reports.
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Economic Economic Disposable Weekly wage Personal Transportation
growth diversity Trade balance income rate expenditures expenditures Taxes Savings rate
GDP at market Economic Trade balance Personal Weekly wage Alberta personal Direct expenditure | Taxes on persons Savingsrate as
prices, Diversification (exports less disposableincome | rate, $1998 consumption per capitaon (per capita, percentage of
expenditure based | Index, based on imports) per (per capita 1998%) expenditures (per transportation in 1998%) after-tax
(1998$ per capita) | Hachman Index capita (1998%) capita, constant Alberta, including disposable
(closer to one [1998] dollars) public transit income
means closer to (19983%)
national average)
1961 $ 16,395.10 $  (393.32) $ 9,466.52 446.13 $ 8,747.39 137.50 $ 870.28 3.70
1962 $ 16,806.49 $  (596.96) $ 9,516.28 427.34 $  8,955.47 152.69 $ 908.77 4.90
1963 $ 17,261.06 $ (205.60) $ 9,627.61 410.53 $ 9,058.83 168.23 $ 926.47 4.80
1964 $ 17,711.50 $ (296.15) $ 9,730.85 407.23 $  9,300.86 186.26 $1,010.01 3.30
1965 $ 18,425.65 $ (560.62) $ 10,356.98 417.65 $ 9,653.23 208.46 $1,089.94 5.80
1966 $ 19,552.78 $ (695.54) $ 11,044.27 435.07 $ 10,151.95 224.90 $1,339.27 6.70
1967 $ 19,424.00 $ (1,036.96) $ 11,059.01 456.62 $ 10,239.48 237.40 $1,575.56 4.70
1968 $ 19,603.99 $ (1,463.28) $ 11,225.25 457.97 $ 10,493.61 254.16 $1,756.16 4.00
1969 $ 20,161.24 $ (1,951.09) $  11,443.45 484.13 $ 11,026.78 267.68 $2,100.06 2.00
1970 $ 20,834.74 $  (522.47) $ 11,178.74 494.31 $ 10,985.63 261.52 $2,257.06 1.60
1971 $ 20,964.13 0.59 $ (60.31) $ 11,417.37 520.72 $ 10,925.35 288.25 $1,928.16 2.70
1972 $ 22,163.00 0.53 $ 133.53 $ 12,417.56 541.26 $ 11,751.20 309.53 $2,029.07 5.00
1973 $ 23,840.59 0.45 $  943.00 $ 13,843.31 562.16 $ 12,408.68 350.50 $2,180.26 9.30
1974 $ 25,398.69 0.23 $ 4,649.40 $ 15,264.19 596.11 $ 13,318.16 357.70 $2,471.29 9.90
1975 $ 25,134.56 0.17 $ 3,604.91 $ 15,819.51 630.18 $ 13,659.54 326.83 $2,481.51 10.70
1976 $ 24,924.88 0.16 $ 1,954.85 $ 16,530.84 643.77 $ 14,390.51 351.22 $2,804.86 5.70
1977 $ 25,435.82 0.13 $ 2,002.94 $ 16,672.30 656.25 $ 14,563.86 366.58 $ 2,858.27 5.10
1978 $ 26,275.81 0.13 $ 2,130.37 $ 17,673.84 642.83 $ 14,792.33 402.70 $2,804.76 7.40
1979 $ 28,357.85 0.12 $ 3,172.72 $ 18,957.23 651.91 $ 15,737.01 417.56 $2,994.36 9.00
1980 $ 28,449.45 0.10 $ 3,962.68 $ 19,733.15 665.33 $ 16,504.83 424.41 $3,241.73 9.80
1981 $  29,641.92 0.09 $ 2,993.59 $ 21,848.01 740.63 $ 17,041.36 428.64 $3,796.76 15.49
1982 $ 27,155.60 0.08 $ 3,297.52 $ 21,329.01 754.18 $ 16,379.73 367.08 $ 3,884.88 16.23
1983 $ 25,656.17 0.07 $ 4,096.34 $  20,000.25 720.72 $ 16,070.93 389.40 $ 3,568.98 13.34
1984 $ 26,582.54 0.07 $ 4,985.30 $ 19,776.76 701.89 $ 16,126.32 416.38 $ 3,435.81 13.36
1985 $ 27,307.16 0.07 $ 4,844.74 $ 20,621.42 703.43 $ 16,561.00 457.17 $ 3,299.26 15.39
1986 $ 27,495.16 0.17 $ 1,630.00 $  20,046.73 682.10 $ 16,682.74 456.08 $ 3,466.66 13.04
1987 $ 28,492.27 0.17 $ 1,911.67 $ 19,169.99 665.35 $ 16,593.39 424.49 $ 3,546.03 8.40
1988 $ 30,831.92 0.27 $ 878.23 $  20,298.41 680.82 $ 17,098.32 429.26 $3,592.69 10.70
1989 $ 30,345.11 0.27 $  900.99 $ 20,790.04 681.24 $ 17,443.29 422.21 $ 3,500.79 10.00
1990 $ 29,895.63 0.22 $ 1,416.03 $ 20,522.84 693.21 $ 17,318.53 405.72 $4,011.30 8.62
1991 $ 29,802.24 0.34 $ 1,472.98 $ 19,874.31 685.55 $ 16,937.25 462.93 $3,923.21 9.67
1992 $ 29,737.19 0.32 $ 1,984.91 $  19,400.61 687.55 $ 16,509.51 469.75 $ 3,842.42 10.05
1993 $ 32,037.65 0.29 $ 2,441.20 $ 19,735.70 699.65 $ 16,473.67 471.97 $ 3,603.55 10.23
1994 $ 33,315.88 0.29 $ 3,482.36 $ 19,405.70 689.16 $ 16,619.46 477.78 $ 3,553.64 5.52
1995 $  34,118.07 0.34 $ 4,169.71 $ 19,595.65 672.59 $ 16,618.81 479.75 $ 3,691.20 5.77
1996 $ 34,319.36 0.22 $ 5,284.10 $ 19,386.87 665.05 $ 16,865.78 488.90 $ 3,858.76 4.60
1997 $ 36,477.99 0.22 $ 3,900.53 $ 19,901.45 705.49 $ 17,575.76 537.97 $ 4,250.98 3.97
1998 $ 36,440.23 0.29 $ 2,256.38 $  19,645.87 724.55 $ 17,810.23 529.74 $5,083.15 4.88
1999 $ 37,005.04 0.23 $ 3,219.35 $ 20,147.08 718.15 $ 18,389.38 530.09 $5,172.30 4.73
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Household Public Household Income Paid work Household
debt infrastructure infrastructure Poverty distribution Unemployment Underemployment time work
Household debt | Value of Vaue of Percentage of | Gini Unemployment [ Underemployment | Hoursof paid | Household work
per capita services from services from all persons Coefficient ratein Alberta | rate work per hours per person
(1998%) public household living below (aftertax and | over thestudy | (underemployedas | personinthe | P&'Ye&
infrastructure infrastructure LICO (poverty | transfer period a percentage of |abour force
(dollars per (dollars per line) income, all those employed) per year
capita, 1998$) | capita, 1998%) families)
1961 | $ 5,204 489.17 828.34 11.31 0.419 2.50% 0.55% 2,821.4 957.34
1962 | $ 5,520 493.59 84551 11.46 0.417 2.50% 0.55% 2,668.0 963.45
1963 | $ 5,976 491.10 873.75 11.62 0.415 2.50% 0.55% 2,536.1 970.87
1964 | $ 6,643 487.69 907.43 11.77 0.412 2.50% 0.55% 2,421.6 981.70
1965 | $ 7,258 492.82 956.39 11.93 0.410 2.50% 0.55% 2,321.2 992.24
1966 | $ 7,358 506.20 1,003.78 12.08 0.408 2.50% 0.55% 2,274.2 1,003.58
1967 | $ 7,543 519.33 1,055.98 12.24 0.405 2.70% 0.60% 2,253.8 1,004.09
1968 | $ 8,103 523.03 1,078.99 12.39 0.403 3.30% 0.73% 2,190.9 997.90
1969 | $ 8,409 524.46 1,125.32 12.55 0.401 3.40% 0.75% 2,137.0 990.29
1970 | $ 8,570 526.29 1,109.40 12.70 0.399 5.20% 1.15% 2,100.1 981.97
1971 | $ 9,011 526.56 1,138.51 12.86 0.370 5.70% 1.26% 2,093.0 947.74
1972 | $ 10,008 516.52 1,208.02 13.01 0.373 5.70% 1.26% 2,094.5 969.14
1973 | $ 10,474 522.40 1,305.37 13.17 0.360 5.30% 1.17% 2,079.0 986.47
1974 | $ 11,046 533.01 1,459.72 13.32 0.370 3.50% 0.77% 2,064.9 1,002.84
1975 | $ 11,826 549.50 1,491,901 1348 0.364 4.20% 0.93% 2,037.1 1,004.23
1976 | $ 12,788 555.07 1,567.80 13.63 0.356 4.00% 0.88% 1,939.9 1,002.04
1977 | $ 13,314 564.03 1,617.03 1379 0.352 4.60% 0.87% 1,898.6 988.19
1978 | § 13,927 567.26 1,670.01 13.94 0.370 4.80% 0.97% 1,832.3 978.94
1979 | $ 14,694 570.05 1,750.79 14.10 0.357 3.90% 0.84% 1,771.0 971.24
1980 | $ 14,435 575.00 1,781.62 12.50 0.328 3.80% 0.84% 1,709.7 957.24
1981 | $ 13,768 599.34 1,743.11 10.80 0.318 3.90% 0.82% 1,646.5 941.48
1982 | $ 12,567 625.15 1,604.85 11.80 0.323 7.70% 1.63% 1,647.2 918.21
1983 | § 12,738 634.53 1,559.75 16.50 0.350 10.70% 2.86% 1,669.7 918.24
1984 | $ 12,884 647.66 1,577.05 18.00 0.330 11.10% 3.37% 1,694.4 927.01
1985 | $ 13,437 672.60 1,635.98 15.80 0.318 10.10% 3.54% 1,721.3 929.05
1986 | $ 14,458 691.29 1,764.80 15.20 0.330 9.90% 3.25% 1,733.4 924.22
1987 | $ 15,963 701.51 1,815.44 17.10 0.327 9.70% 351% 1,715.1 942.99
1988 | $ 17,085 716.55 1,924.67 15.80 0.326 8.10% 2.90% 1,669.9 956.16
1989 | $ 17,835 723.03 1,965.27 15.50 0.287 7.30% 2.75% 1,623.5 961.67
1990 [ $ 17,907 727.42 1,894.07 15.40 0.287 7.10% 2.64% 1,575.0 962.84
1991 [ $ 17,195 719.62 1,794.29 15.90 0.306 8.30% 2.96% 1,516.0 964.64
1992 | $ 17,999 710.04 1,753.76 19.40 0.318 9.50% 412% 1,502.1 967.92
1993 | $ 18,439 697.65 1,748.95 17.60 0.311 9.70% 4.91% 1,496.0 985.95
1994 | $ 18,838 688.34 1,756.74 15.90 0.287 8.60% 4.88% 1,478.9 1,002.90
1995 | $§ 19,060 675.04 1,737.13 17.40 0.290 7.80% 472% 1,463.3 1,018.34
1996 | $ 19,279 659.69 1,719.67 15.80 0.305 7.10% 4.30% 1,4435 1,030.29
1997 [ $ 19,601 641.47 1,739.33 15.50 0.307 6.00% 3.63% 14255 1,035.56
1998 | $ 20,260 625.28 1,810.05 15.50 0.310 5.70% 3.45% 1,385.3 1,035.16
1999 | $§ 21,172 612.20 1,866.13 15.50 0.316 5.70% 3.45% 1,463.2 1,031.95
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Table 14 (cont.)
Parenting and Commuting Life Premature
eldercare Free time Volunteerism time expectancy mortality Infant mortality Obesity Suicide

Parenting and Leisurehoursper | Volunteerism, Average minutes Estimated blended | PersonY earsof Percent of adult Suiciderate for

eldercare hours person per day hours per person per day per life expectancy Life Lost per Infant mortality populationwitha | both sexes per

per person per per year worker (includes | (years) for men 100,000 (death per 1000 live | Body MassIndex | 100,000

year both automobile (50%) and popul ation from births) greater than 27 population

and transit users) females (50%) all causes of death (overweight or
obese)

1961 198.2 4.9 67.5 24.0 71.97 5330.26 11.1
1962 197.5 4.9 67.9 24.1 72.16 5344.87 10.5
1963 197.2 5.0 68.4 24.1 72.36 5353.09 10.3
1964 197.6 5.0 69.1 24.1 72.55 5540.25 9.5
1965 198.0 5.0 69.8 24.1 72.74 5239.21 13.4
1966 198.7 5.0 70.5 24.1 72.94 5314.20 13.6
1967 197.2 5.1 70.5 24.3 73.13 5330.54 11.8
1968 194.6 51 70.1 245 73.32 5503.01 10.9
1969 191.7 5.1 69.5 24.8 73.51 5509.15 12.0
1970 188.8 5.1 68.9 25.0 73.71 5398.75 19.1 14.4
1971 181.1 5.2 66.5 25.6 73.90 5566.07 17.9 15.2
1972 181.8 5.2 68.0 25.5 74.04 5622.25 17.5 12.3
1973 182.0 52 69.3 25.4 74.18 5468.64 14.2 13.9
1974 182.1 5.2 70.5 25.4 74.32 5781.47 15.06 13.8
1975 179.8 5.3 70.7 25.6 74.46 5580.06 14.89 17.2
1976 177.0 5.3 70.6 25.8 74.60 5353.71 14.25 15.9
1977 172.4 5.3 69.7 26.1 74.79 5317.33 11.13 17.3
1978 168.8 5.3 69.1 26.4 74.98 5277.98 11.44 18.1
1979 165.6 5.4 68.6 26.7 75.17 5322.45 11.43 17.3
1980 161.5 5.4 67.6 27.0 75.36 5279.42 12.58 15.3
1981 157.3 5.4 66.5 27.4 75.55 4991.43 10.6 18.2
1982 147.2 5.4 63.8 28.0 75.83 4571.86 9.81 15.9
1983 141.0 5.5 62.7 28.3 76.11 4358.26 8.41 15.7
1984 136.3 5.5 62.2 28.4 76.39 4144.87 9.64 17.1
1985 130.6 5.5 61.2 28.7 76.67 4320.81 8.03 14.0% 17.7
1986 124.0 5.5 59.9 29.0 76.95 4399.15 8.98 15.7% 12.6
1987 126.3 55 61.9 29.0 77.19 4187.37 7.48 17.4% 17.6
1988 127.9 5.6 63.5 29.0 77.43 3955.94 8.25 19.1% 16.2
1989 128.4 5.6 64.6 29.1 77.67 3896.71 7.5 20.8% 16.8
1990 128.3 5.7 65.4 29.3 77.91 3873.43 8.05 22.4% 14.8
1991 128.4 5.7 66.2 29.5 78.15 3842.93 6.66 23.6% 16.0
1992 128.6 5.8 67.1 29.7 78.25 3796.52 7.23 24.8% 18.1
1993 132.6 5.8 67.5 28.6 78.35 3659.72 6.65 25.9% 18.3
1994 136.3 5.8 67.8 27.6 78.45 3625.45 7.4 27.1% 16.0
1995 139.9 5.8 68.1 26.6 78.55 3645.05 6.9 28.2% 16.8
1996 142.8 5.8 68.1 25.7 78.65 3561.52 6.1 29.4% 16.6
1997 144.9 5.8 67.8 25.0 78.90 3476.61 4.9 30.6% 17.0
1998 146.0 5.8 67.1 243 79.15 3425.73 5.3 31.7% 14.4
1999 137.5 5.9 75.4 25.0 79.30 3372.60 5.6 32.9% 14.4
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Table 14 (cont.)
Drug use Family Problem Voter Educational Oil and gas Oilsands
(youth) Auto crashes breakdown Crime gambling participation attainment reserve life reserve life
Y outh drug use Total auto crashes | Divorcerate Crime incidents Estimated cost of Composite voter Percentage of Averagereserve Averagereserve
(% of youth per Alberta adult (percent of per 100,000 problem participationrRate | Population (15 years | lifefor life for oilsands
arrested for drug- (15+ years) marriages that end | peopleinAlberta | gambling (1998% (federal, and over) with some conventional
use conviction) indivorce) per capita) provincial, post-secondary crude oil and
municipal) education or natural gas
university degree (excludes
oilsands)
1961 277.9 10% 3,5627.6 42.08 53.25 3.0% 37.70
1962 297.0 10% 3,011.9 42.08 53.25 5.3% 37.70
1963 316.1 12% 3,255.1 42.08 59.35 7.6% 37.70
1964 335.2 13% 3,449.7 42.08 56.93 9.8% 37.70
1965 354.3 12% 3,405.2 42.08 55.68 12.1% 42.25
1966 376.3 13% 3,743.5 42.08 58.80 14.4% 42.40
1967 424.6 13% 4,113.4 42.08 60.88 16.7% 42.75
1968 461.6 14% 4,632.6 42.08 55.55 19.0% 40.02
1969 531.9 23% 5,053.7 42.08 55.55 21.2% 38.06
1970 0.001125 500.8 25% 5,606.8 42.08 55.55 23.5% 33.70
1971 0.000996 439.2 23% 5,843.3 42.08 55.00 25.8% 29.08
1972 0.000865 441.7 23% 5,803.7 42.08 57.75 27.4% 26.81
1973 0.000817 456.3 27% 5,910.3 42.08 57.75 28.9% 22.95
1974 0.000756 531.1 30% 6,555.6 53.02 58.28 30.5% 20.08
1975 0.0007 545.3 31% 6,973.8 59.51 55.18 32.1% 19.72
1976 0.000675 448.2 32% 6,883.6 65.99 55.28 33.7% 20.37
1977 0.000637 367.5 33% 6,583.9 69.06 53.70 35.2% 20.49
1978 0.000652 478.0 33% 6,551.8 70.44 53.70 36.8% 19.70
1979 0.000672 546.7 34% 6,817.3 71.09 53.63 38.4% 20.33 40.20
1980 0.001001 645.0 36% 7,292.9 68.91 46.98 39.9% 19.06 28.54
1981 0.000858 695.2 39% 7,443.6 65.34 46.98 41.5% 19.55 31.58
1982 0.000805 557.5 40% 7,424.0 63.27 48.73 42.2% 20.22 29.54
1983 0.000582 522.3 41% 7,172.4 63.65 51.88 42.8% 19.75 21.02
1984 0.000825 488.4 42% 7,158.8 69.97 53.88 43.5% 20.41 28.00
1985 0.001054 536.3 41% 7,176.8 75.18 53.88 44.1% 19.99 31.17
1986 0.001175 522.3 51% 7,050.3 79.51 46.78 44.8% 18.23 25.32
1987 0.000953 523.0 35% 7,513.2 83.45 46.78 45.5% 19.43 24.10
1988 0.001082 586.9 45% 7,982.0 87.52 48.28 46.1% 18.07 26.82
1989 0.00119 630.9 41% 7,651.0 89.52 53.40 46.8% 15.72 28.13
1990 0.001083 616.0 43% 7,961.0 89.74 53.50 47.4% 15.55 24.49
1991 0.000768 497.3 45% 8,865.0 89.91 53.50 48.1% 14.47 23.97
1992 0.000719 424.0 46% 8,265.0 193.68 53.70 48.7% 14.10 22.30
1993 0.000704 413.5 48% 7,359.0 291.15 52.75 49.4% 12.45 20.70
1994 0.000808 407.2 45% 6,467.0 382.50 52.70 50.0% 11.13 20.86
1995 0.000996 403.2 42% 6,176.0 468.07 49.68 50.7% 10.18 24.39
1996 0.001484 435.5 43% 6,061.0 544.13 49.68 51.3% 9.80 23.37
1997 0.001488 418.2 42% 6,104.0 609.24 46.63 52.1% 9.11 19.75
1998 0.001492 433.4 42% 6,006.0 674.01 48.63 53.0% 8.66 19.66
1999 0.001496 408.4 41% 5,624.2 731.11 48.63 53.8% 8.46 31.82
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Table 14 (cont.)
Agricultural Timber Forest Parks and Fish and
Energy use sustainability sustainability fragmentation wilderness wildlife Wetlands Peatlands Water quality
Total energy Composite Timber Percentage of Area Protected Averageof Wetlands area Peatlands, area Average Water
demand (GJ per agricultureindex, Sustainability Alberta’s forests (square km) caribou remaininginsg. km change per Quality Index
capita) includes Index, theratio of (Boreal and (benchmark year annum (million
summerfallow, annual increment Foothills) that =100), bears ha)
soil organic (growth) divided remain (target of 2500
carbon, pesticide by total harvest, unfragmented, bearsin province)
use, salinity, yield | energy and based on WRI and sport and
agriculture report commercial
depletions fisheries
(benchmark year
=100)
1961 338.08 44.70 3.90 96.7% 55,000 60.08 17,651 0.0021
1962 328.73 46.47 4.08 95.8% 55,100 59.59 17,551 0.0021
1963 339.19 48.78 4.10 94.8% 55,200 59.11 17,452 0.0021
1964 351.97 48.71 4.73 93.9% 55,300 58.63 17,352 0.0021
1965 362.95 49.27 4.69 93.3% 55,400 58.15 17,253 0.0021
1966 380.35 52.56 3.86 91.5% 55,500 57.67 17,154 0.0021
1967 401.91 49.98 4.33 90.0% 55,600 57.19 17,054 0.0021
1968 397.90 51.37 3.28 88.7% 55,700 56.71 16,955 0.0021
1969 401.95 50.82 3.74 87.4% 55,800 56.23 16,855 0.0021
1970 414.70 48.13 3.73 86.1% 55,900 55.75 16,756 0.0021
1971 421.43 51.89 4.24 85.0% 56,000 55.28 16,657 0.0021
1972 435.95 47.12 3.14 83.7% 56,100 54.80 16,557 0.0021
1973 462.86 47.59 3.91 82.4% 56,200 54.33 16,458 0.0021
1974 503.21 45.57 3.67 81.2% 56,300 53.85 16,358 0.0021 55.02
1975 532.61 48.31 4.32 80.0% 56,400 53.38 16,259 0.0021 49.73
1976 525.90 50.29 3.56 78.6% 56,500 52.90 16,160 0.0021 49.58
1977 517.63 48.50 3.62 77.2% 56,600 52.43 16,060 0.0021 57.26
1978 532.34 50.41 3.71 75.9% 56,700 51.95 15,961 0.0021 42.59
1979 564.07 49.43 2.43 74.3% 56,800 51.48 15,861 0.0021 48.83
1980 561.17 48.48 1.26 71.5% 56,900 67.33 15,762 0.0021 51.39
1981 518.30 49.68 0.96 68.5% 57,000 66.65 15,663 0.0021 54.79
1982 537.91 50.18 1.02 65.2% 57,300 65.97 15,563 0.0021 47.01
1983 497.53 49.47 2.20 60.8% 57,600 65.28 15,464 0.0021 49.13
1984 553.71 47.99 2.13 56.8% 57,900 64.60 15,364 0.0021 49.75
1985 605.14 47.99 2.18 53.0% 58,200 63.92 15,265 0.0021 43.25
1986 624.12 51.52 1.98 49.0% 58,500 61.23 15,166 0.0021 45.65
1987 638.42 50.35 1.55 43.5% 58,800 62.30 15,066 0.0021 52.16
1988 673.82 50.78 1.65 39.8% 59,100 58.33 14,967 0.0021 53.72
1989 706.27 51.54 1.85 36.9% 59,400 55.44 14,867 0.0021 39.86
1990 700.96 51.95 2.14 36.2% 59,700 53.58 14,768 0.0021 48.14
1991 681.49 55.00 2.17 34.7% 60,000 53.98 14,669 0.0021 44.35
1992 695.91 54.20 2.02 32.2% 61,000 51.58 14,569 0.0021 48.24
1993 703.75 58.77 1.47 28.0% 62,000 50.66 14,470 0.0021 55.34
1994 730.16 56.96 1.38 24.6% 63,000 51.08 14,370 0.0021 57.11
1995 733.60 59.65 0.77 22.2% 64,000 49.88 14,271 0.0021 64.33
1996 734.84 61.22 1.03 20.4% 65,000 53.30 14,200 0.0021 62.13
1997 734.08 60.06 1.03 17.0% 66,000 53.50 14,150 0.0021 66.51
1998 728.99 61.04 0.37 14.0% 67,000 54.04 14,101 0.0021 70.24
1999 753.56 61.54 0.87 10.9% 68,000 44.77 14,051 0.0021 72.73
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Table 14 (cont.)
GHG Carbon budget Hazardous Landfill Ecological GDP (gross GPI (1998% GDP (1998%
Air quality emissions deficit waste waste footprint 19983, per capita) per capita)
Average Air Total greenhouse | Annual GHG Tonnesof Per capita Total Ecological millions)
Quality Index, gasemissions (t) | emissionsasa% hazardouswaste | disposal rate Footprint (hectares
includes SO, per capita of sequestration produced per (tonnes per per capita)
CO,, VOC, capacity annum person per
NOx and PM year)
1961 63.67 22.12 47.7% 6.46 21,887 $ 8,831.87 $ 16,395.10
1962 63.67 21.51 A47.7% 6.64 23,075 $ 9,435.15 $ 16,806.49
1963 63.67 22.26 50.6% 6.79 24,286 $ 9,816.63 $ 17,261.06
1964 63.67 23.17 53.5% 6.89 25,345 $ 10,144.83 $ 17,711.50
1965 63.67 23.95 56.1% 7.08 26,736 $ 10,791.21 $ 18,425.65
1966 63.67 25.18 59.6% 7.42 28,645 $ 11,463.97 $ 19,552.78
1967 63.67 26.76 64.4% 7.36 29,000 $ 11,332.71 $ 19,424.00
1968 63.67 26.50 65.4% 7.61 29,935 $ 11,336.91 $ 19,603.99
1969 63.67 26.80 67.4% 8.01 31,492 $ 11,390.82 $ 20,161.24
1970 63.67 27.73 71.3% 8.34 33,273 $ 12,525.20 $ 20,834.74
1971 63.67 28.29 75.8% 8.44 34,920 $ 13,659.61 $ 20,964.13
1972 56.98 29.34 80.0% 9.07 37,546 $ 15,700.94 $ 22,163.00
1973 58.96 31.36 86.9% 9.70 41,133 $ 17,546.30 $ 23,840.59
1974 62.10 34.48 97.2% 10.18 44,565 $ 16,910.04 $ 25,398.69
1975 63.68 36.80 106.8% 9.85 45,461 $ 17,078.17 $ 25,134.56
1976 72.22 36.35 108.9% 9.65 46,592 $ 16,937.64 $ 24,924.88
1977 73.25 35.80 111.8% 9.56 49,541 $ 18,645.54 $ 25,435.82
1978 71.99 46.03 149.1% 9.75 53,124 $ 17,514.27 $ 26,275.81
1979 70.93 49.58 166.7% 10.37 59,484 $ 18,551.22 $ 28,357.85
1980 67.24 49.64 175.2% 10.28 62,373 $ 17,797.41 $ 28,449.45
1981 71.45 46.44 171.2% 10.02 68,004 $ 19,434.09 $ 29,641.92
1982 75.39 48.15 182.8% 10.02 64,311 $ 17,358.34 $ 27,155.60
1983 73.15 45.31 172.6% 9.37 61,328 $  14,316.11 $ 25,656.17
1984 71.09 50.54 192.3% 9.62 63,534 $ 15,827.26 $ 26,582.54
1985 78.50 55.22 211.2% 10.06 65,617 $ 16,393.17 $ 27,307.16
1986 79.23 57.36 222.2% 10.02 66,837 $ 20,559.77 $ 27,495.16
1987 77.75 58.59 227.2% 10.02 69,391 $ 22,459.78 $ 28,492.27
1988 76.50 62.07 242.7% 1.04 10.52 75,684 $  26,306.32 $ 30,831.92
1989 79.60 64.78 257.0% 1.01 10.53 75,735 $ 27,467.32 $ 30,345.11
1990 78.76 65.16 277.8% 1.00 10.43 76,163 $  24,860.03 $ 29,895.63
1991 82.68 64.42 279.3% 16,700.0 1.01 10.06 77,264 $ 26,065.38 $ 29,802.24
1992 80.12 65.29 287.3% 13,000.0 0.91 9.88 78,338 $ 25,477.78 $ 29,737.19
1993 81.23 67.02 299.2% 13,300.0 0.89 9.88 85,564 $  27,892.62 $ 32,037.65
1994 81.16 68.76 310.2% 21,200.0 0.80 10.13 90,116 $ 30,355.46 $ 33,315.88
1995 82.74 70.81 324.1% 59,700.0 0.74 10.38 93,479 $ 31,507.17 $ 34,118.07
1996 84.99 71.57 332.5% 21,300.0 0.76 10.71 95,430 $ 29,957.17 $ 34,319.36
1997 85.11 70.84 334.8% 38,400.0 0.82 10.83 103,495 $ 31,836.17 $ 36,477.99
1998 80.42 69.61 342.9% 28,800.0 0.79 10.68 105,927 $ 33,384.21 $ 36,440.23
1999 80.34 68.70 338.2% 46,850.0 0.75 10.74 109,708 $ 34,233.74 $ 37,005.04
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Economic Economic Disposable Weekly wage Personal Transportation
growth diversity Trade income rate expenditures expenditures Taxes Savings rate
GDP Index Economic Trade Balance Personal Wage Rate Personal Direct Taxes Index where Savings Rate
benchmark is Diversification Index iswhere Disposable Index, where Consumption Transportation lowest Index where
highest GDP per Index, where 100 maximum (1996 Income Index, maximum is ExpenditureIndex | Index, where (1961=$870.28) is benchmark is
capita 1998% isset equal to the =$5,284) is best Maximum = benchmark for wheremaximum minimum is benchmark for best maximum
(1999=$37,005) = | level of benchmark (100 $21,848in 1981 best (1999=$18,000) is | benchmark for best savingsrate
best (100 points) diversification in points) benchmark for (1982 at 16.23%
Canada best of disposable
after-tax income)
1961 44.3 - 43.33 59.15 47.57 100.00 100.00 22.80
1962 45.4 - 43.56 56.66 48.70 90.05 95.76 30.19
1963 46.6 - 44.07 54.43 49.26 81.74 93.93 29.58
1964 47.9 - 44,54 54.00 50.58 73.82 86.16 20.33
1965 49.8 - 47.40 55.38 52.49 65.96 79.85 35.74
1966 52.8 - 50.55 57.69 55.21 61.14 64.98 41.28
1967 52.5 - 50.62 60.54 55.68 57.92 55.24 28.96
1968 53.0 - 51.38 60.72 57.06 54.10 49.56 24.65
1969 54.5 - 52.38 64.19 59.96 51.37 41.44 12.32
1970 56.3 - 51.17 65.54 59.74 52.58 38.56 9.86
1971 56.7 100.0 - 52.26 69.04 59.41 47.70 45.14 16.64
1972 59.9 89.9 2.53 56.84 71.77 63.90 44.42 42.89 30.81
1973 64.4 75.2 17.85 63.36 74.54 67.48 39.23 39.92 57.30
1974 68.6 39.1 87.99 69.87 79.04 72.42 38.44 35.22 61.00
1975 67.9 28.5 68.22 72.41 83.56 74.28 42.07 35.07 65.93
1976 67.4 26.6 36.99 75.66 85.36 78.25 39.15 31.03 35.12
1977 68.7 21.8 37.91 76.31 87.02 79.20 37.51 30.45 31.42
1978 71.0 22.7 40.32 80.89 85.24 80.44 34.15 31.03 45.60
1979 76.6 21.0 60.04 86.77 86.44 85.58 32.93 29.06 55.45
1980 76.9 17.2 74.99 90.32 88.22 89.75 32.40 26.85 60.38
1981 80.1 15.5 56.65 100.00 98.20 92.67 32.08 22.92 95.47
1982 73.4 13.3 62.40 97.62 100.00 89.07 37.46 22.40 100.00
1983 69.3 11.4 77.52 91.54 95.56 87.39 35.31 24.38 82.20
1984 71.8 115 94.35 90.52 93.07 87.69 33.02 25.33 82.34
1985 73.8 11.7 91.69 94.39 93.27 90.06 30.08 26.38 94.83
1986 74.3 28.6 30.85 91.76 90.44 90.72 30.15 25.10 80.35
1987 77.0 29.1 36.18 87.74 88.22 90.23 32.39 24.54 51.73
1988 83.3 46.2 16.62 92.91 90.27 92.98 32.03 24.22 65.96
1989 82.0 46.2 17.05 95.16 90.33 94.86 32.57 24.86 61.64
1990 80.8 36.3 26.80 93.93 91.92 94.18 33.89 21.70 53.11
1991 80.5 56.8 27.88 90.97 90.90 92.10 29.70 22.18 59.56
1992 80.4 53.4 37.56 88.80 91.17 89.78 29.27 22.65 61.94
1993 86.6 48.8 46.20 90.33 92.77 89.58 29.13 24.15 63.03
1994 90.0 48.2 65.90 88.82 91.38 90.38 28.78 24.49 33.99
1995 92.2 58.0 78.91 89.69 89.18 90.37 28.66 23.58 35.57
1996 92.7 36.7 100.00 88.74 88.18 91.71 28.13 22.55 28.32
1997 98.6 37.8 73.82 91.09 93.54 95.58 25.56 20.47 24.45
1998 98.5 49.4 42.70 89.92 96.07 96.85 25.96 17.12 30.06
1999 100.0 38.5 60.93 92.21 95.22 100.00 25.94 16.83 29.15
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Table 15 (cont.)
AVERAGE
Public Household Number of ECONOMIC

Household debt infrastructure infrastructure Indices INDEX

Debt Index where Public Household

lowest per capita infrastructure infrastructure

debt index, where where highest

(1961=$13,296 per | highest value of value of services

capita) services per capita | per capitais

is benchmark for benchmark for
best. best.

1961 100.00 67.25 42.15 11 56.96
1962 94.28 67.85 43.02 11 55.95
1963 87.09 67.51 4446 11 54.43
1964 78.34 67.04 4617 11 51.71
1965 71.70 67.75 43.66 11 52.25
1966 70.73 69.59 5108 11 52.28
1967 68.99 71.39 5373 11 50.51
1968 64.22 71.90 5490 11 49.23
1969 61.89 72.10 57.26 11 47.94
1970 60.73 72.35 56.45 11 47.57
1971 57.76 72.39 5793 12 52.91
1972 52.00 71.01 6147 12 53.95
1973 49.69 71.81 66.42 12 57.27
1974 47.11 73.27 74.28 12 62.20
1975 44.01 75.54 7591 12 61.12
1976 40.70 76.31 79.78 12 56.03
1977 39.09 77.54 82.28 12 55.77
1978 37.37 77.98 84.98 12 57.64
1979 35.42 78.37 89.09 12 61.39
1980 36.05 79.05 90.66 12 63.56
1981 37.80 82.39 838.70 12 66.88
1982 41.41 85.94 81.66 12 67.05
1983 40.86 87.23 79.37 12 65.18
1984 40.39 89.04 80.25 12 66.61
1985 38.73 92.46 8324 12 68.38
1986 36.00 95.03 89.80 12 63.59
1987 32.60 96.44 92.38 12 61.54
1988 30.46 98.51 9793 12 64.29
1989 29.18 99.40 100.00 12 64.44
1990 29.06 100.00 96.38 12 63.17
1991 30.27 98.93 91.30 12 64.26
1992 28.91 97.61 89.24 12 64.22
1993 28.22 95.91 83.99 12 65.31
1994 27.63 94.63 89.39 12 64.46
1995 27.31 92.80 88.39 12 66.22
1996 26.99 90.69 8750 12 65.18
1997 26.55 88.18 8850 12 63.68
1998 25.69 85.96 92.10 12 62.53
1999 24.58 84.16 94.96 12 63.54

The Pembinalnstitute, page 107




The Alberta GPI Blueprint

Table 15 (cont.)
Income Paid work Household Parenting and
Poverty distribution Unemployment Underemployment time work eldercare Free time Volunteerism
Poverty Index is | Income Unemployment Underemployment Paid Work Index | Household Parenting and Leisure Time Index Volunteerism
based on lowest distributionindex Index where Index where where maximum, Unpaid Work Eldercare Index wheremaximum Index where
poverty ratein isbased on the minimum minimum (1961) aslong asitis Index where wheremaximum (1999=5.9 hoursper | maximum
Canada (PEI average of the (1961=2.3%) is underemployment is less than 40 maximum is (1966=199 hours | person per day) is (1975=71 hours
1994=9.9% after-tax Gini benchmark for best | target hours per week. benchmark for per capita) is benchmark for best per person per
below LICO) set | Coefficientsfor Maximum in best benchmark for year) is
at 100 points individuals and (2128 hours per best benchmark for
families, taking capita) is best
the min. Gini benchmark for
0.287in 1989, best
1990 & 1994 set
to 100 points
1961 8138 6846 100.00 100.00 100.00 95.91 99.77 83.79 89.59
1962 8028 68.83 100.00 100.00 94.56 95.30 99.42 84.22 90.09
1963 7921 69.22 100.00 100.00 89.89 94.58 99.25 84.65 90.72
1964 7816 69.60 100.00 100.00 85.83 93.53 99.46 85.07 91.68
1965 77115 69.99 100.00 100.00 82.27 92.54 99.68 85.50 92.60
1966 76.16 7039 100.00 100.00 80.61 91.49 100.00 85.93 93.61
1967 7519 70.79 92.59 92.59 79.88 91.45 99.28 86.35 93.60
1968 7425 7119 75.76 75.76 77.65 92.01 97.94 86.78 92.97
1969 7334 7160 73.53 73.53 75.74 92.72 96.50 87.21 92.22
1970 7244 7201 48.08 48.08 74.43 93.51 95.04 87.63 91.40
1971 7157 7751 43.86 43.86 74.18 96.88 91.14 88.06 88.17
1972 7071 76.86 43.86 43.86 74.24 94.74 91.51 88.49 90.27
1973 69.88 79.72 47.17 47.17 73.69 93.08 91.59 88.91 91.97
1974 6907 7762 71.43 71.43 73.19 91.56 91.67 89.34 93.59
1975 6827 7878 59.52 59.52 72.20 91.43 90.48 89.76 93.80
1976 6750 8058 62.50 62.50 68.76 91.63 89.08 90.19 93.67
1977 66.74 8154 54.35 63.71 67.29 92.92 86.75 90.62 92.44
1978 66.00 77155 52.08 57.14 64.94 93.80 84.93 91.04 91.63
1979 6527 8042 64.10 65.78 62.77 94.54 83.34 91.47 90.97
1980 7360 8746 65.79 65.97 60.60 95.92 81.29 91.90 89.71
1981 8519 90.28 64.10 67.17 58.36 97.53 79.18 92.32 88.28
1982 797 8374 32.47 33.87 58.38 100.00 74.07 92.75 84.61
1983 55.76 8211 23.36 19.29 59.18 100.00 70.98 93.18 83.15
1984 5111 8693 22.52 16.36 60.05 99.05 68.59 93.60 82.49
1985 5823 90.33 24.75 15.60 61.01 98.83 65.72 94.03 81.24
1986 60.53 8707 25.25 16.78 61.44 99.35 62.43 93.82 79.43
1987 5380 87.77 25.77 15.71 60.79 97.37 63.58 94.56 82.09
1988 5823 8793 30.86 19.00 59.19 96.03 64.35 95.30 84.25
1989 5935 100.00 34.25 20.05 57.54 95.48 64.61 96.04 85.72
1990 59.74 100.00 35.21 20.88 55.82 95.36 64.59 96.78 86.77
1991 57.86 93.79 30.12 18.66 53.73 95.19 64.60 97.52 87.84
1992 4742 90.25 26.32 13.39 53.24 94.86 64.72 98.26 89.01
1993 5227 9228 25.77 11.24 53.02 93.13 66.72 98.37 89.52
1994 57.86 100.00 29.07 11.30 52.42 91.56 68.62 98.49 89.97
1995 52.87 9897 32.05 11.68 51.86 90.17 70.39 98.60 90.32
1996 5823 94.10 35.21 12.84 51.16 89.12 71.89 98.71 90.39
1997 59.35 9349 41.67 15.19 50.52 88.67 72.91 98.83 89.92
1998 5935 9258 43.86 15.99 49.10 88.70 73.48 98.94 89.01
1999 5935 90.76 43.86 15.99 51.86 88.98 69.20 100.00 100.00
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Table 15 (cont.)
Commuting Life Premature Drug use Family
time expectancy mortality Infant mortality Obesity Suicide (youth) Auto crashes breakdown
Commuting Time Life Expectancy Person Y ears of Infant mortality Obesity Index Benchmark is Y outh drug use Auto crashes Index Family
Index where Index uses Life Lost dueto Index where wherethe lowest suicide (% of youth using | benchmark where Breakdown Index
minimum benchmark of all causes per benchmark isthe benchmark isthe ratein Alberta drugs) lowest (277.9 whereminimum
(1961=24 minutes | maximum life 100,000 lowest rate (4.9) in | lowest obesity over study period. crashes per adult in (1961=10%) is
per person per expectancy 79.3 population (lowest | 1997 rating for 20to 24 1961)= best (100 benchmark for
day) isbenchmark | yearsin 1999 rate =100) year oldsin 1990 points) best
for best in Alberta at
6.8%
1961 100.00 90.76 63.27 85.59 100.00 100.00
1962 99.76 91.00 63.10 90.48 93.57 95.12
1963 99.58 91.24 63.00 92.23 87.92 79.51
1964 99.57 91.49 60.87 100.00 82.91 75.94
1965 99.54 91.73 64.37 70.90 78.44 82.49
1966 99.55 91.97 63.46 69.85 73.84 75.20
1967 98.98 92.22 63.27 80.51 65.45 73.73
1968 98.07 92.46 61.29 87.16 60.21 70.62
1969 97.10 92.70 61.22 79.17 52.25 42.74
1970 96.10 92.95 62.47 25.65 65.97 51.73 55.49 40.21
1971 93.87 93.19 60.59 27.37 62.50 58.43 63.27 42.41
1972 94.27 93.37 59.99 28.00 77.24 67.28 62.92 42.98
1973 94.48 93.54 61.67 34.51 68.35 71.24 60.90 36.41
1974 94.63 93.72 58.33 32.54 68.84 76.98 52.32 33.47
1975 94.07 93.90 60.44 32.91 55.23 83.14 50.96 31.74
1976 93.34 94.07 63.00 34.39 59.75 86.22 62.00 30.91
1977 92.08 94.31 63.43 44.03 54.91 91.37 75.61 30.52
1978 91.06 94.55 63.90 42.83 52.49 89.26 58.13 29.92
1979 90.12 94.79 63.37 42.87 54.91 86.61 50.84 28.86
1980 88.93 95.03 63.88 38.95 62.09 58.14 43.09 27.24
1981 87.70 95.27 67.57 46.23 52.20 67.83 39.98 25.67
1982 85.88 95.62 73.77 49.95 59.75 72.30 49.85 24.92
1983 85.04 95.98 77.38 58.26 60.51 100.00 53.21 23.98
1984 84.55 96.33 81.37 50.83 55.56 70.55 56.90 23.53
1985 83.81 96.68 78.05 61.02 48.51 53.67 55.22 51.82 24.18
1986 82.97 97.04 76.66 54.57 43.30 75.40 49.53 53.21 19.62
1987 82.94 97.34 80.54 65.51 39.10 53.98 61.07 53.14 28.29
1988 82.83 97.64 85.25 59.39 35.65 58.64 53.79 47.35 21.86
1989 82.46 97.94 86.55 65.33 32.75 56.55 48.91 44.05 23.95
1990 81.94 98.25 87.07 60.87 30.29 64.19 53.74 45.11 23.16
1991 81.44 98.55 87.76 73.57 28.81 59.38 75.78 55.88 22.01
1992 81.01 98.68 88.83 67.77 27.46 52.49 80.95 65.54 21.57
1993 84.05 98.80 92.15 73.68 26.23 51.91 82.67 67.21 20.57
1994 87.19 98.93 93.03 66.22 25.11 59.38 72.03 68.25 21.96
1995 90.38 99.05 92.53 71.01 24.08 56.55 58.43 68.92 23.55
1996 93.51 99.18 94.70 80.33 23.13 57.23 39.22 63.81 22.83
1997 96.30 99.50 97.01 100.00 22.25 55.88 39.11 66.46 23.82
1998 98.85 99.81 98.45 92.45 21.44 65.97 39.01 64.12 23.81
1999 96.00 100.00 100.00 87.50 20.68 65.97 38.90 68.05 24.26
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Table 15 (cont.)
AVERAGE
Problem Voter Educational Number of SOCIETY GPI
Crime gambling participation attainment Indices INDEX
Crime Index Benchmark year is Voter Participation | Intellectual Capital
whereminimum lowest | oss per Index iswhere Index where
(1962=41353 capita over study maximum benchmark is
incidents) is period (1973) participation in maximum
benchmark for federal, provincial educational
best and municipal attainment
elections was 1999=53.8% with
highest (1967) at some post-
an average secondary or
60.88%. university degree
1961 85.38 100 87.47 5.58 19 86.16
1962 100.00 100 87.47 9.81 19 86.48
1963 92.53 100 97.49 14.05 19 85.53
1964 87.31 100 93.51 18.29 19 84.91
1965 88.45 100 91.46 22.53 19 83.66
1966 80.46 100 96.59 26.77 19 82.94
1967 73.22 100 100.00 31.00 19 82.11
1968 65.02 100 91.25 35.24 19 79.24
1969 59.60 100 91.25 39.48 19 76.41
1970 53.72 100 91.25 43.72 21 69.61
1971 51.54 100 90.35 47.96 21 69.84
1972 51.90 100 94.87 50.87 21 71.34
1973 50.96 100.00 94.87 53.79 21 71.61
1974 45.94 79.37 95.73 56.71 21 72.26
1975 43.19 70.71 90.64 59.63 21 70.02
1976 43.75 63.77 90.80 62.55 21 71.00
1977 45.75 60.94 88.21 65.46 21 71.57
1978 45.97 59.74 88.21 68.38 21 69.69
1979 44.18 59.19 88.09 71.30 21 70.18
1980 41.30 61.06 77.17 74.22 21 68.73
1981 40.46 64.40 77.17 77.14 21 69.71
1982 40.57 66.51 80.04 78.36 21 67.64
1983 41.99 66.11 85.22 79.59 21 67.35
1984 42.07 60.14 88.50 80.82 21 65.33
1985 41.97 55.97 88.50 82.04 22 64.15
1986 42.72 52.92 76.84 83.27 22 63.37
1987 40.09 50.42 76.84 84.50 22 63.42
1988 37.73 48.08 79.30 85.72 22 63.11
1989 39.37 47.00 87.72 86.95 22 64.21
1990 37.83 46.89 87.89 88.18 22 64.57
1991 33.98 46.80 87.89 89.41 22 65.48
1992 36.44 21.73 88.21 90.59 22 63.58
1993 40.93 14.45 86.65 91.78 22 64.25
1994 46.57 11.00 86.57 92.97 22 64.93
1995 48.77 8.99 81.60 94.16 22 64.32
1996 49.69 7.73 81.60 95.35 22 64.09
1997 49.34 6.91 76.59 96.90 22 65.48
1998 50.15 6.24 79.88 98.45 22 65.89
1999 53.55 5.76 79.88 100.00 22 66.39
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Table 15 (cont.)
Oil and gas Oilsands Agricultural Timber Forest Parks and
reserve life reserve life Energy use sustainability sustainability fragmentation wilderness Fish and wildlife Wetlands
ReserveLife Reserve Life Alberta Energy Composite Timber Fragmentation Index for Average of caribou Wetlands Index
Index where Index where Demand Index agricultureindex, Sustainability Index where 100 protection of (benchmark year where 100 equals
100= maximum 100= maximum where 100 = includes Index for GPI represents no natural habitat =100), bears (target the estimated
reservelife over reserve life 1979 Canada’ s energy summerfallow, soil Wheel usesa fragmentation of 2500 bearsin original area
the period (+40 years) over demand in 1961 organic carbon, benchmark of a province) and sport covered by
the period (the lowest) pesticide use, TSI=1.10 and commercial wetlands in
salinity, yield providing 10% fisheries (benchmark | Alberta (25,000
addition room for year =100) knf)
risk, a TSI over
1.10 gets a 100
point score.
1961 88.19 100.00 97.23 44.70 100.00 96.66 60.08 49.72
1962 88.19 100.00 100.00 46.47 100.00 95.75 59.59 49.44
1963 88.19 100.00 96.91 48.78 100.00 94.85 59.11 49.16
1964 98.84 100.00 93.40 48.71 100.00 93.94 58.63 48.88
1965 99.19 100.00 90.57 49.27 100.00 93.26 58.15 48.60
1966 100.00 100.00 86.43 52.56 100.00 91.52 57.67 48.32
1967 93.62 100.00 81.79 49.98 100.00 90.02 57.19 48.04
1968 89.03 100.00 82.62 51.37 100.00 88.74 56.71 47.76
1969 78.83 100.00 81.78 50.82 100.00 87.36 56.23 47.48
1970 68.03 100.00 79.27 48.13 100.00 86.15 55.75 47.20
1971 62.71 100.00 78.00 51.89 100.00 84.96 55.28 46.92
1972 53.68 100.00 75.40 47.12 100.00 83.67 54.80 46.64
1973 46.98 100.00 71.02 47.59 100.00 82.38 54.33 46.36
1974 46.12 100.00 65.33 45.57 100.00 81.20 53.85 46.08
1975 47.66 100.00 61.72 48.31 100.00 79.96 53.38 45.80
1976 47.94 100.00 62.51 50.29 100.00 78.65 52.90 45.52
1977 46.09 100.00 63.51 48.50 100.00 77.19 52.43 45.24
1978 47.55 100.00 61.75 50.41 100.00 75.87 51.95 44.96
1979 44.59 100.00 58.28 49.43 100.00 74.26 51.48 44.68
1980 45.74 71.00 58.58 48.48 100.00 71.50 67.33 44.40
1981 47.29 78.58 63.42 49.68 86.92 68.54 66.65 44.12
1982 46.21 73.50 61.11 50.18 92.30 65.18 65.97 43.84
1983 47.75 52.29 66.07 49.47 100.00 60.76 65.28 43.56
1984 46.76 69.67 59.37 47.99 100.00 56.84 64.60 43.28
1985 42.65 77.55 54.32 47.99 100.00 52.99 63.92 43.00
1986 45.45 62.99 52.67 51.52 100.00 48.96 61.23 42.72
1987 42.27 59.97 51.49 50.35 100.00 43.45 62.30 42.44
1988 36.78 66.73 48.79 50.78 100.00 39.81 58.33 42.16
1989 36.37 69.98 46.54 51.54 100.00 36.94 55.44 41.88
1990 33.84 60.92 46.90 51.95 100.00 36.24 53.58 41.60
1991 32.99 59.64 48.24 55.00 100.00 34.65 53.98 41.32
1992 29.13 55.48 47.24 54.20 100.00 32.19 51.58 41.04
1993 26.02 51.50 46.71 58.77 100.00 27.99 50.66 40.76
1994 23.80 51.91 45.02 56.96 100.00 24.57 51.08 40.48
1995 22.92 60.68 44.81 59.65 70.34 22.20 0.87 49.88 40.20
1996 21.31 58.15 44.73 61.22 93.46 20.38 10.68 53.30 40.00
1997 20.25 49.14 44.78 60.06 93.34 17.00 11.41 53.50 39.86
1998 19.78 48.90 45.09 61.04 33.18 14.03 21.92 54.04 39.72
1999 19.64 79.15 43.62 61.54 78.90 10.95 33.46 44.77 39.58
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Table 15 (cont.)
AVERAGE
Carbon budget Hazardous Ecological Number of ECOLOGICAL
Water quality Air quality GHG emissions deficit waste Landfill waste footprint Indices GPI INDEX
Average Water Average Air Index where Carbon Deficit Average of Percentage of Rough Index
Quality Index Quality Index, benchmark year Index (min = hazardous waste waste to landfill where 4.1

includes SO, =100 91.7% GHG dataand NPRI reductionrelative | (Canadian average

CO2, VOC, NOx emissionsas % of datawhere to the 50% of in1947) is

and PM sequestration minimum is 1988 volume benchmark

capacity is equal benchmark reduction target
to 100)

1961 63.67 97.23 100.00 70.89 15 66.50
1962 63.67 100.00 100.00 69.75 15 66.87
1963 63.67 96.60 100.00 68.83 15 66.48
1964 63.67 92.80 100.00 68.17 15 66.59
1965 63.67 89.81 100.00 67.02 15 66.16
1966 63.67 85.41 100.00 64.88 15 65.70
1967 63.67 80.35 100.00 65.23 15 64.31
1968 63.67 81.15 100.00 63.68 15 64.06
1969 63.67 80.24 100.00 61.16 15 63.09
1970 63.67 77.54 100.00 59.12 15 61.71
1971 63.67 76.03 100.00 58.52 15 61.29
1972 56.98 73.30 100.00 54.55 15 5043
1973 58.96 68.58 100.00 50.62 15 5840
1974 55.02 62.10 62.38 100.00 47.62 16 57.35
1975 49.73 63.68 58.44 44.64 49.66 16 5332
1976 49.58 72.22 59.16 43.80 50.91 16 53.89
1977 57.26 73.25 60.07 42.66 51.48 16 5412
1978 42.59 71.99 46.72 31.98 50.32 16 5158
1979 48.83 70.93 43.38 28.60 46.43 16 50.87
1980 51.39 67.24 43.32 27.21 46.97 16 49.74
1981 54.79 71.45 46.31 27.85 48.60 16 50.32
1982 47.01 75.39 44.66 26.09 48.65 16 4943
1983 49.13 73.15 47.46 27.62 52.66 16 48.83
1984 49.75 71.09 42.55 24.80 51.12 16 4851
1985 43.25 78.50 38.95 22.58 48.36 16 47.82
1986 45.65 79.23 37.49 21.46 48.65 16 46.79
1987 52.16 77.75 36.70 20.99 48.59 16 46.19
1988 53.72 76.50 34.65 19.65 45.53 16 4544
1989 39.86 79.60 33.20 18.55 5.40 45.44 16 44.31
1990 48.14 78.76 33.00 17.16 8.00 46.07 16 43.83
1991 44.35 82.68 33.39 17.07 88.92 5.89 48.36 16 4944
1992 48.24 80.12 32.94 16.59 95.45 24.82 49.47 16 4895
1993 55.34 81.23 32.09 15.93 97.65 28.10 49.47 16 4895
1994 57.11 81.16 31.27 15.37 64.05 45.40 47.96 16 46.34
1995 64.33 82.74 30.37 14.71 45.58 57.47 46.35 17 4165
1996 62.13 84.99 30.05 14.34 66.48 53.65 44.31 17 44.70
1997 66.51 85.11 30.36 14.24 47.08 42.64 43.54 17 43.02
1998 70.24 80.42 30.90 13.90 54.73 48.35 44.49 17 40.38
1999 72.73 80.34 31.30 14.10 42.50 55.04 44.15 17 44.19
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Table 15 (cont.)
Economic GPI Societal GPI
Composite Composite Environmental Number of
Index Index GPI Composite Total GPI GDP Index indices
1961 56.96 86.16 66.50 74.04 44.31 45
1962 55.95 86.48 66.87 74.03 45.42 45
1963 54.43 85.53 66.48 73.11 46.65 45
1964 51.71 84.91 66.59 72.20 47.86 45
1965 52.25 83.66 66.16 71.64 49.79 45
1966 52.28 82.94 65.70 71.14 52.84 45
1967 50.51 82.11 64.31 69.90 52.49 45
1968 49.23 79.24 64.06 68.26 52.98 45
1969 47.94 76.41 63.09 66.37 54.48 45
1970 47.57 69.61 61.71 63.19 56.30 47
1971 52.91 69.84 61.29 64.16 56.65 48
1972 53.95 71.34 59.43 64.41 59.89 48
1973 57.27 71.61 58.40 64.95 64.43 48
1974 62.20 72.26 57.35 65.90 68.64 49
1975 61.12 70.02 53.32 63.40 67.92 49
1976 56.03 71.00 53.89 62.79 67.36 49
1977 55.77 71.57 54.12 63.05 68.74 49
1978 57.64 69.69 51.58 61.85 71.01 49
1979 61.39 70.18 50.87 62.67 76.63 49
1980 63.56 68.73 49.74 62.22 76.88 49
1981 66.88 69.71 50.32 63.68 80.10 49
1982 67.05 67.64 49.43 62.54 73.38 49
1983 65.18 67.35 48.88 61.86 69.33 49
1984 66.61 65.33 48.51 61.19 71.83 49
1985 68.38 64.15 47.82 60.90 73.79 50
1986 63.59 63.37 46.79 59.09 74.30 50
1987 61.54 63.42 46.19 58.43 77.00 50
1988 64.29 63.11 45.44 58.65 83.32 50
1989 64.44 64.21 44.31 58.91 82.00 50
1990 63.17 64.57 43.83 58.68 80.79 50
1991 64.26 65.48 49.44 61.14 80.54 50
1992 64.22 63.58 48.95 60.54 80.36 50
1993 65.31 64.25 48.95 61.16 86.58 50
1994 64.46 64.93 46.34 60.74 90.03 50
1995 66.22 64.32 41.65 59.25 92.20 51
1996 65.18 64.09 44.70 59.80 92.74 51
1997 63.68 65.48 43.02 59.26 98.58 51
1998 62.53 65.89 40.38 58.42 98.47 51
1999 63.54 66.39 44.19 60.26 100.00 51
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Table 16: Alberta GPI Net Sustainable Income Statement, 1961 to 1999 (1998%)

Weighted Non-defensive
Consumption Government
Expenditures Expenditures
B/(C/100) (50% of all
Personal adjusting for government Value of Services Value of Public
Consumption Income income expenditures) of Consumer Infrastructure Vaueof Value of Parenting Valueof
Expenditures Distribution distribution Durables Services Housework and Eldercare Volunteer Work
A(+) B D (-) E (+) F (+) G (+) H (+) 1 (+)

1961 13,027.46 146.08 8,918.02 1,588.55 1,105.84 591.70 6,093 909 609
1962 13,874.27 145.28 9,550.10 1,659.10 1,160.89 615.01 6,860 1,007 685
1963 14,142.37 144.48 9,788.64 1,690.66 1,229.37 629.33 7,450 1,080 743
1964 14,794.69 143.68 10,297.26 1,764.74 1,298.53 640.44 8,097 1,161 807
1965 15,262.86 142.87 10,682.70 1,801.66 1,387.72 658.20 8,443 1,200 841
1966 16,138.33 142.07 11,359.17 1,998.08 1,470.54 685.53 8,666 1,222 863
1967 16,512.11 141.27 11,688.19 2,316.87 1,576.57 710.10 8,866 1,242 882
1968 17,283.70 140.47 12,304.16 2,418.09 1,647.61 728.83 9,002 1,254 895
1969 18,426.55 139.67 13,193.02 2,532.38 1,757.75 747.47 9,166 1,270 911
1970 18,967.24 138.87 13,658.50 2,829.47 1,771.71 767.27 9,355 1,291 930
1971 18,536.81 129.01 14,368.65 3,502.95 1,896.44 784.86 9,295 1,278 923
1972 19,984.29 130.11 15,359.72 3,619.30 2,046.49 803.02 11,628 1,625 1,101
1973 20,223.69 125.44 16,122.40 3,708.52 2,252.19 825.99 12,721 1,795 1,169
1974 18,650.67 128.83 14,477.19 3,375.22 2,561.26 858.30 11,662 1,656 1,050
1975 19,018.78 126.94 14,982.45 3,654.96 2,698.41 899.89 11,857 1,692 1,052
1976 19,666.67 124.10 15,846.97 3,924.92 2,930.69 937.01 12,132 1,737 1,064
1977 20,582.42 122.63 16,783.81 4,064.54 3,149.44 984.06 12,682 1,821 1,102
1978 21,443.84 128.95 16,629.72 4,157.10 3,376.43 1031.18 12,931 1,860 1,116
1979 22,760.29 124.35 18,302.91 4,493.08 3,672.46 1075.70 12,792 1,844 1,097
1980 23,432.57 114.34 20,493.41 4,340.32 3,906.05 1125.72 12,126 1,750 1,035
1981 25,178.69 110.77 22,731.42 4,963.56 3,999.02 1226.41 11,990 1,733 1,019
1982 24,251.04 112.69 21,519.57 5,193.29 3,800.69 1338.60 11,425 1,516 936
1983 24,302.22 121.79 19,953.45 5,417.81 3,728.40 1402.54 11,321 1,385 896
1984 25,416.39 115.03 22,094.54 5,871.57 3,769.25 1444.95 11,733 1,326 901
1985 26,857.36 110.70 24,260.98 6,017.21 3,931.13 1500.38 11,962 1,253 892
1986 32,328.05 114.84 28,149.47 6,994.58 4,289.98 1550.39 14,171 1,378 1,030
1987 34,381.80 113.94 30,175.59 7,148.23 4,421.35 1591.58 15,432 1,505 1,127
1988 38,026.92 113.73 33,435.29 7,719.09 4,724.51 1628.75 16,998 1,661 1,247
1989 39,392.08 100.00 39,392.08 8,055.34 4,904.91 1656.51 17,458 1,710 1,286
1990 38,858.49 100.00 38,858.49 8,012.59 4,825.41 1694.47 17,289 1,696 1,278
1991 40,822.25 106.62 38,287.54 8,322.42 4,651.78 1711.10 18,468 1,814 1,369
1992 41,137.38 110.80 37,127.13 8,429.58 4,620.04 1718.10 19,536 1,922 1,452
1993 42,836.71 108.36 39,530.98 8,202.66 4,670.97 1715.33 21,230 2,124 1,557
1994 43,741.30 100.00 43,741.30 7,692.61 4,751.82 1715.81 22,249 2,257 1,613
1995 44,502.46 101.05 44,042.09 7,611.32 4,759.47 1704.20 23,400 2,403 1,680
1996 45,162.99 106.27 42,497.64 7,282.92 4,781.79 1686.96 23,835 2,473 1,695
1997 48,880.44 106.97 45,696.05 7,334.63 4,934.81 1664.78 24,966 2,615 1,761
1998 52,802.00 108.01 48,884.43 7,943.00 5,261.57 1655.77 27,255 2,878 1,909
1999 52,838.59 110.18 47,957.49 7,727.89 5,532.50 1660.96 32,907 3,292 2,631
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Table 16 (cont.)
Valueof Free Net Capital Cost of Cost of Consumer Cost of Cost of Auto Cost of Cost of Crime Cost of Family
Time Investment Household and Durables Unemployment Crashes Commuting Breakdown
Personal Debt and
Servicing Underempl oyment
J® K® L(O) M) N () SXQ] P() Q() R ()
1961 590.05 1,679.05 232 3,809.46 608 931.34 20.91
1962 0.003 652.01 1,854.74 241 4,409.32 651 894.41 21.87
1963 0.006 726.69 1,945.94 249 5,021.69 694 967.86 25.51
1964 0.008 821.63 2,079.87 264 5,614.06 753 1,028.16 27.95
1965 0.011 912.33 2,197.04 289 6,136.90 835 1,056.93 27.12
1966 0.013 (333.11) 958.54 2,421.62 313 6,284.07 909 1,157.76 31.53
1967 0.016 (251.65) 992.46 2,516.56 366 6,623.17 981 1,334.34 34.93
1968 0.019 (204.80) 1,214.21 2,656.05 471 6,691.32 1,047 1,354.07 38.55
1969 0.024 (149.45) 1,425.52 2,825.25 536 7,121.41 1,153 1,392.62 69.34
1970 0.027 (100.64) 1,513.98 2,549.09 863 6,539.16 1,191 1,499.86 75.88
1971 0.035 (100.31) 1,406.77 2,506.23 1025 6,708.82 1,318 1,584.67 73.49
1972 0.038 (156.09) 1,507.63 3,047.20 1111 6,954.08 1,442 1,552.98 75.90
1973 0.039 (153.90) 1,905.19 3,412.59 1126 7,078.62 1,605 1,551.87 89.24
1974 0.035 (128.90) 2,644.21 3,808.43 825 6,781.80 1,759 1,412.87 99.54
1975 0.036 (114.24) 2,633.64 4,058.91 1102 6,021.98 1,842 1,395.83 110.17
1976 0.038 (232.73) 3,091.45 4,440.38 1167 5,627.87 2,059 1,365.11 114.63
1977 0.041 (213.05) 2,954.26 4,488.00 1437 4,050.23 2,232 1,358.23 117.57
1978 0.041 (232.75) 3,542.93 4,563.47 1579 6,091.89 2,425 1,348.02 121.92
1979 0.042 (294.51) 4,867.50 5,110.56 139% 6,394.78 2,656 1,365.88 131.42
1980 0.041 (359.49) 5,425.24 5,447.91 1485 6,615.57 2,897 1,376.55 152.52
1981 0.046 (170.57) 6,263.79 5,653.44 1813 6,132.71 3,363 1,439.79 169.39
1982 0.045 67.63 5,571.50 4,641.39 3,730 4,861.32 3,318 1,434.88 178.72
1983 0.041 260.73 3,906.46 4,425.22 5067 4,045.22 3,257 1,390.31 176.23
1984 0.040 419.07 4,151.07 4,896.00 5,203 3,805.09 3,288 1,395.70 170.11
1985 0.039 631.60 4,010.31 5,451.41 4825 3,881.65 3,453 1,386.45 163.03
1986 0.044 683.20 4,772.69 5,5654.40 4634 4,032.93 3,445 1,512.49 192.28
1987 0.043 578.09 4,933.32 5,388.05 4446 3,5642.43 3,322 1,571.37 131.50
1988 0.046 481.68 5,670.28 5,815.68 3845 3,384.20 3,463 1,661.90 175.95
1989 0.046 406.35 7,033.18 6,166.57 3531 3,449.68 3,526 1,672.83 165.74
1990 0.045 305.30 7,7137.42 6,083.31 3548 3,118.02 3,609 1,694.56 170.69
1991 0.047 160.15 6,027.16 5,801.95 4185 2,934.33 3,789 1,835.43 168.78
1992 0.049 (1.52) 5,362.74 5,5638.19 4,935 2,678.60 3,839 1,822.73 165.34
1993 0.051 (113.27) 5,037.76 5,726.83 5270 2,688.90 3,836 1,800.14 173.29
1994 0.051 (217.00) 5,528.70 5,963.80 4,752 2,738.39 3,816 1,744.27 164.48
1995 0.050 (368.64) 6,203.84 6,193.31 4317 2,769.89 3,753 1,717.90 152.91
1996 0.049 (450.20) 4,926.65 6,655.19 3966 2,886.02 3,755 1,680.15 151.10
1997 0.053 (583.75) 4,866.04 7,761.93 3,626 2,984.40 4,061 1,669.28 144.58
1998 0.059 (719.44) 5,459.30 7,955.00 3,665 3,079.28 4,170 1,892.14 147.96
1999 0.057 (864.64) 6,433.77 7,998.17 3824 3,026.43 4,406 1,833.23 147.96
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Table 16 (cont.)
Cost of Suicide Cost of Gambling Cost of Cost of non- Cost of Cost of erosion Cost of reduction | Cost of air pollution Cost of GHG
Nonrenewable timber forest Unsustainable on bare soil on inyieldsdueto (damage of
Resource Use values due to Timber Resource cultivated land salinity on climate change)
changein Use (lossin pulp (on-siteand off- dryland and
productive forest production value) site) irrigated cropland
S () T U () V() W () X0 Z() AA () AB ()
1961 0.68 56.18 1,161.18 - - 28.86 16.41 593.13 659.03
1962 0.66 57.77 1,129.28 0.39 0.24 28.08 19.10 610.01 677.79
1963 0.61 59.21 1,308.42 0.78 0.48 27.32 21.29 625.12 694.58
1964 0.89 60.22 1,445.75 1.11 0.68 26.59 19.65 635.78 706.42
1965 0.91 61.06 1,251.85 1.47 0.90 26.65 20.68 644.67 716.30
1966 0.83 61.65 1,388.25 2.49 1.53 25.80 25.01 650.89 723.21
1967 0.78 62.82 1,510.17 3.38 2.08 25.76 19.65 663.33 737.03
1968 0.88 64.25 1,595.69 4.11 2.52 27.12 23.37 678.43 753.81
1969 1.12 65.73 1,784.36 4.77 2.93 28.67 24.40 693.98 771.09
1970 1.21 67.20 2,090.52 5.30 3.25 34.48 27.90 709.53 788.37
1971 1.04 70.09 2,378.95 5.82 3.57 27.15 26.17 740.06 822.29
1972 1.22 71.29 2,649.88 6.31 3.87 29.44 29.36 752.67 836.30
1973 1.23 72.60 3,596.68 6.81 4.18 26.34 25.91 766.55 851.72
1974 1.59 93.02 5,624.21 7.28 4.47 28.28 2451 779.56 866.18
1975 1.51 107.64 6,203.15 7.75 4.75 26.73 28.03 803.58 892.87
1976 1.76 123.35 6,715.09 8.26 5.07 25.18 30.16 830.51 922.79
1977 1.96 134.50 7,227.55 8.84 5.43 27.12 30.49 865.33 961.48
1978 1.88 142.41 7,959.30 9.24 5.67 24.41 29.96 1,011.71 1,124.12
1979 1.79 149.12 8,934.32 9.60 5.89 25.18 30.49 1,191.46 1,323.85
1980 2.21 151.09 10,858.93 10.78 6.61 23.63 49.68 1,227.93 1,364.37
1981 1.96 149.89 10,687.14 12.07 7.41 21.31 48.61 1,269.72 1,410.80
1982 2.04 149.84 10,700.85 13.46 8.26 20.34 48.51 1,298.22 1,442.47
1983 2.24 152.15 14,476.09 15.37 9.43 19.76 44.98 1,334.91 1,483.23
1984 231 167.23 14,303.61 15.08 9.25 19.37 40.18 1,412.76 1,569.73
1985 1.69 180.66 15,797.75 15.75 9.67 19.37 40.86 1,488.47 1,653.85
1986 2.41 193.28 7,689.89 15.42 9.46 20.34 58.31 1,500.90 1,667.66
1987 2.19 203.24 7,924.77 15.56 9.55 20.53 52.92 1,522.28 1,691.42
1988 2.28 214.83 5,632.48 15.93 9.78 20.73 56.05 1,625.54 1,806.16
1989 2.06 223.43 5,616.07 17.25 10.58 19.18 50.08 1,688.42 1,876.02
1990 2.29 228.62 7,677.06 16.65 10.22 20.14 57.94 2,988.00 3,320.00
1991 2.63 233.08 4,538.50 16.15 9.91 16.96 55.57 3,006.00 3,340.00
1992 2.69 510.23 5,696.17 16.42 10.08 15.50 52.79 3,096.00 3,440.00
1993 2.43 777.57 7,183.98 17.62 10.81 15.50 66.28 3,222.00 3,580.00
1994 2.49 1,034.63 7,398.31 18.33 11.25 14.33 56.81 3,348.00 3,720.00
1995 2.59 1,282.44 6,224.43 18.92 11.61 14.72 63.70 3,492.00 3,880.00
1996 2.69 1,513.04 9,753.62 19.35 11.87 12.40 63.09 3,582.00 3,980.00
1997 2.33 1,728.53 10,241.17 21.02 12.90 13.56 59.17 3,618.00 4,020.00
1998 2.38 1,959.25 7,162.26 22.16 13.60 12.78 58.15 3,642.00 4,046.67
1999 2.43 2,167.50 10,656.30 23.78 14.60 12.78 58.15 3,666.00 4,073.33
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Table 16 (cont.)
Cost of Loss of Environmental Non-market Cost Non-market Cost GPI (total), with GPI (total) GDP (total)
Wetlands Cost of Human of Toxic Waste of Municipal waste debt costs without debt
Wastewater Liabilities Landfills 1988-
Pollution 1999
AC () AD () AE () AF () AG AH Al
1961 6,392.77 0.26 0.48 104.80 2,930.5 3,520.6 21,887.5
1962 6,428.37 0.27 0.50 107.78 3,753.4 4,405.4 23,075.3
1963 6,463.97 0.27 0.53 110.45 3,668.1 4,394.8 24,286.3
1964 6,499.57 0.28 0.55 112.33 3,966.8 4,788.4 25,345.2
1965 6,535.17 0.28 0.58 113.90 4,185.3 5,097.6 26,735.6
1966 6,570.77 0.28 0.62 115.00 4,288.2 5,246.8 28,644.8
1967 6,606.37 0.29 0.63 117.20 4,431.8 5,424.3 29,000.0
1968 6,641.98 0.30 0.65 119.87 4,659.9 5,874.1 29,935.3
1969 6,677.58 0.30 0.68 122.62 4,727.2 6,152.7 31,491.9
1970 6,713.18 0.31 0.72 125.36 5,696.9 7,210.9 33,273.1
1971 6,748.78 0.32 0.76 130.76 6,369.5 7,776.3 34,920.3
1972 6,784.38 0.33 0.82 132.99 9,037.0 10,544.6 37,546.1
1973 6,819.98 0.33 0.89 135.44 9,364.0 11,269.2 41,132.8
1974 6,855.58 0.34 0.97 137.74 3,756.3 6,400.5 44,565.1
1975 6,891.18 0.35 0.99 141.98 4,447.3 7,080.9 45,460.6
1976 6,926.78 0.36 1.01 146.74 4,736.1 7,827.6 46,592.1
1977 6,962.38 0.38 1.08 152.89 7,357.2 10,311.4 49,540.6
1978 6,997.98 0.39 1.15 158.71 3,729.8 7,272.7 53,124.4
1979 7,033.58 0.41 1.29 164.66 2,189.9 7,057.4 59,483.6
1980 7,069.18 0.42 1.35 172.11 78.8 5,504.1 62,373.1
1981 7,104.78 0.44 1.48 180.09 1,760.0 8,023.7 68,004.3
1982 7,140.38 0.46 1.40 185.91 1,048.7 6,620.2 64,311.2
1983 7,175.98 0.46 1.33 187.65 (2,804.8) 1,101.6 61,328.0
1984 7,211.58 0.46 1.38 187.62 (289.4) 3,861.6 63,534.0
1985 7,247.18 0.46 1.42 188.63 631.8 4,642.1 65,617.1
1986 7,282.78 0.47 1.45 190.82 15,469.1 20,241.8 66,836.8
1987 7,318.38 0.47 151 191.18 19,690.2 24,623.5 69,390.5
1988 7,353.98 0.47 1.64 221.77 26,917.8 32,588.1 75,683.6
1989 7,389.58 0.48 1.64 218.67 32,209.7 39,242.9 75,735.3
1990 7,425.18 0.49 1.65 220.50 26,029.6 33,767.0 76,163.2
1991 7,460.78 0.50 1.68 226.62 31,134.2 37,161.4 77,263.8
1992 7,496.38 0.51 131 207.20 29,916.5 35,279.3 78,338.5
1993 7,531.98 0.52 1.34 207.93 31,766.5 36,804.2 85,563.8
1994 7,567.58 0.52 2.13 187.05 35,733.6 41,262.3 90,116.3
1995 7,603.18 0.53 6.00 173.42 37,349.0 43,552.8 93,478.5
1996 7,628.61 0.54 2.14 179.47 33,033.3 37,960.0 95,429.8
1997 7,646.41 0.55 3.86 197.29 35,710.7 40,576.8 103,495.0
1998 7,664.21 0.56 2.89 192.63 43,918.6 49,377.9 105,927.0
1999 7,682.01 0.57 4.71 190.10 44,622.6 51,056.3 109,708.4
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Endnotes

! Former Senator Robert Kennedy, in 1968, summed up the shortcomings of the GNP/GDP in a speech
at the University of Kansas: “ Too much and too long, we seem to have surrendered community
excellence and community values in the mere accumulation of material things. Our gross national
product ... if we should judge America by that — counts air pollution and cigarette advertising, and
ambulances to clear our highways of carnage. It counts special locks for our doors and the jails for
those who break them. It counts the destruction of our redwoods and the loss of our natural wonder in
chaotic sprawl. It counts napalm and the cost of a nuclear warhead, and armored cars for police who
fight riotsin our streets. It counts Whitman’ s rifle and Speck’s knife, and the television programs
which glorify violence in order to sell toysto our children.

“Y et the gross national product does not allow for the health of our children, the quality of
their education, or the joy of their play. It does not include the beauty of our poetry or the strength of
our marriages; the intelligence of our public debate or the integrity of our public officials. It measures
neither our wit nor our courage; neither our wisdom nor our learning; neither our compassion nor our
devotion to our country; it measures everything, in short, except that which makes life worthwhile.
And it tells us everything about America except why we are proud that we are Americans.” Source:
www.rfkmemorial.org/REK/rfk_guotes.htm(accessed August 27, 2001)

2 1n The New Republic, October 20, 1962
3 Kiznets wrote in 1965 “It does seem to me, however, that as customary national income estimates
and analysis are extended, and as their coverage includes more and more countries that differ markedly
intheir industrial structure and form of socia organization, investigatorsinterested in quantitative
comparisons will have to take greater cognizance of the aspects of economic and social lifethat do not
now enter national income measurement; and that national income conceptswill have to be either
modified or partly abandoned, in favour of more inclusive measures, |ess dependent on the appraisals
of the market system... The eventual solution would obviously liein devising a single yardstick that
could then be applied to both types of economies— ayardstick that would perhaps lie outside the
different economic and social institutions and be grounded in experimental science (of nutrition,
warmth, health, shelter, etc.)®
“ Review of John Kenneth Galbraith’s address to the Frank M. Engle Lecture in Economic Security at
the American College in Bryn Mawr, Pennsylvaniain May 1999 appeared in the August 2, 1999 issue
of the IMF Survey.
® From a speech (May 25, 2001) by the Honourable Paul Martin, Minister of Finance at a breakfast
organized by the National Round Table on the Environment and the Economy (Ottawa).
6 «Chrematistics’ isaword found only in unabridged dictionaries. It refersto “the science of wealth: a
branch of political economy relating to the manipulation of prosperity and wealth.” Webster’s New
Twentieth Century Dictionary, Unabridged 2" Edition, 1979.
7 The GPI is an expansion of the original Index of Sustainable Economic Welfare (ISEW) conceived
and devel oped by John B. Cobb, Jr., Clifford Cobb and Herman Daly (see For the Common Good by
Daly and Cobb 1989, 1994). The GPI embodies these earlier pioneering efforts. The GPI has been
replicated in Australia (Hamilton 2000 and Hamilton and Saddler 1997) and Canada (Messinger and
Tarsofsky 1997 and Colman 1998, in the case of GPI Atlantic). The ISEW has been developed for
United Kingdom (Jackson and Marks 1994), Germany (Hochreiter et al. 1995), Austria (Stockhammer
et. al. 1997), Sweden (Jackson and Stymne 1996), Italy (Guenno and Tiezzi 1996), Australia
gHami Iton 1997), and Chile (Castenada 1997).

Henderson, Hazel, J. Likerman, and P. Flynn. 2000.
° Wackernagel, M., et al. 1997.
19 | ndeed, public accountancy has historically treated investmentsin public infrastructure as literally
“valueless’ since most capital was written-off at anominal $1 in the public accounts. For example, the
construction of a hospital or a bridge would not show up on the balance sheet of acity or province but
be expensed as an annual operating cost. This goes both against common sense and against
conventional capital cost accounting used in general accepting accounting for business. More recently
some governments, including the Alberta Government have begun to estimate the book value of public
assets (infrastructure) and assign a depreciation cost value.
1 Mendel sohn, Matthew. 2000.
12 |n personal e-mail communication with Professor Joseph H. Michalski, Ph.D. (Assistant Professor,
Department of Sociology, Trent University), August 30, 2001, who helped analyze the findings from
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the public dialogue sessions, the participants in the Ottawa group continued to associate terms such as
“sustainable,” “predictable,” “generating employment,” and “diversified” with the concept of a
“healthy economy.” These sentiments were echoed in a Carberry discussion, where participants used
the language of a“healthy and sustainable economy” aswell. In addition, nearly onein four groups
recognized the importance of providing support for small business asimportant to quality of life.
Participants who discussed the issue generally viewed a healthy business community asvital to
?roviding jobs, security, and contributing to the overall community in avariety of different ways.

3 Most of the current GPI or ISEW analyses replicated internationally have adopted the original U.S.
GPI or ISEW methodol ogy without significant change to the accounting architecture. The Alberta GPI
project and the Atlantic GPI project for Nova Scotia are the first to consider changes and
improvementsto the original GPI/ISEW work.

4 The U.S. GPI assumed only the value of streets and highways as public infrastructure that
contributes to the welfare of society (see Anielski and Rowe 2000).

15 GPI Atlantic. 1998. Measuring Sustainable Development: Application of the Genuine Progress
Index to Nova Scotia, Progress Report and Future Directions.

16 Ecological Footprint analysis uses largely personal consumption spending data upon which to
estimate relative resource consumption to meet current lifestyles. There are critics of the EF analysis
including Jeroen C.J. M. van den Bergh and Harmen Verbruggen (1999) who argue that EFs are
confusing, non-transparent, arbitrary, incomplete, normative and aggregate. EF analysis while
intuitively attractive has considerable room for improvement. For example, the analysis might benefit
from physical material and energy flow analysis that tracks actual resource flowsin an economy (an
input-output analytical system).

17 Personal email communication with Dr. John Cobb Jr. September 18, 2000.

18 personal communication with Dr. Clive Hamilton, The Australia Institute, January 15, 2001.

19 The GPI was devel oped by Cobb, Halstead and Rowe for Redefining Progress (San Francisco) in
1995, and updated for 1997 by Anielski and Rowe (1999) and again for 1998 Cobb and Wackernagel
for 1998.

20 Hamilton, Clive. 2000.

21 Neumayer, Eric. 1998.

22 Edmonton Social Planning Council. 2000.
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